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THE BATE REFRIGERATOR CASE. 

We are informed by the clerk of the United States Su- 
preme Court that the Bate refrigerator case has been ad- 
vanced and assigned for hearing on Nov. 5, 1894. It will 
probably be two or three days atter that date belore it is ac- 
tually argued, and at least two weeks, and perhaps several” 
months, before the opinion will be delivered. As a conse- 
quence of this, the Edison lamp patent may expire under ex- 
isting law before a decision is reached, but if the law is re- 
versed in the Bate case this expiration will be nullified and 
the life of the patent extended to 1897. 


STORAGE BATTERIES FOR POWER STATIONS. 


In another column will be found an interesting account of 
a storage battery plant installed in the power station of the 
street railway in Zurich, Switzerland, which is of timely inter-. 
est in view of the attention recently given to that subject in 
this country. The line is a comparatively small one, but it is 
with such lines that the use of storage batteries offers the 
most benefit on account of great fluctuations in the load. 
In the present case the considerable grades make these fluc- 
tuations greater than usual, so that we are not surprised to 
learn that the size of the generating plant is only half as 
large as would otherwise be necessary. In addition, the 
possibility of working the machinery somewhere near its 
point of maximum efficiency entails a saving in operating ex- 
penses which should also be no small matter. Our corre- 
spondent lays stress, and with reason, upon the care which the 
battery receives and the automatic arrangements for securing 
its most efficient working. To attempt to use storage bat- 
teries without the most minute care and attention to every 
detail would almost undoubtedly result in failure. It does 
not follow that this would entail a corresponding expense, 
but rather implies a most carefully thought out routine to 
begin with and then rigidly carried out. It would be the 
part of wisdom for a manufacturer in this country to refuse 
pioneer orders for storage batteries for central or power sta- 
tions unless he is thoroughly convinced that they will be 
operated under proper conditions, as failures at the beginning 
would result in greatly retarding the general adoption of 
this useful auxiliary. 





THE GOVERNMENT BRIEF IN THE BERLINER TELEPHONE SUIT 

The brief of the counsel of the Government in the suit, 
now before the United States Circuit Court at Boston, for 
the annulment of the Berliner microphone patent, is quite 
breezy in tone and does not mince matters in its references 
to the Patent Office and its employes. It opens with the 
statements that the application for the Berliner patent drag- 
ged for years in the office for no apparent reason except an 
alleged probability of interference with some other applica- 
tion or applications, which, however, never materialized ; that 
the application during its progress througli the office dis- 
closed remarkable transformations, and exhibited a process 
of evolution closely following the development of the art out- 
side the Patent Office; and that the Commissioner of Patents, 
with the knowledge and acquiescence of the Bell company had 
finally proceeded illegally in the issue of the patent. Definite 
charges are made of “ fraud, concealment, misrepresentation 
or deceit practiced by the applicant upon the Commissioner 
or the public,” and of malfeasance and excess of power on 
the part of the Commissioner. It speaks of the innumerable 
delays in the Patent Office as a farce—“a farce in its ab- 
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surdity, but a Chinese tragedy in duration ”—and the follow- 
ing indictment is not pleasant reading to those who have at 
heart the integrity of administration of our patent system: 
“ No explanation can be given of these shameful proceed- 
ings in the Patent Ottice tnat will acquit the Commissioner 
fr6m an imputation of corruption, or an indifference to the 
rights of the public which would be scarcely less criminal, ex- 
cept that he did not realize what was going on. The applica- 
tion was not before him personally, and it is only charitable 
to suppose that its existence, the character and scope of its 
claims, their Telation to the art of telephony, and the effect 
which the delay in the grant of the patent would have in pro- 
longing the monopoly of that art, were never present be- 
fore his mind together, su as to give him a realizing sense of 
the gravity of the situation. As for the examiners, that ex- 
cuse cannot be offered, or any other, unless it be that they 
had become so much the slaves of routine that they had no 
conception of duty, except to keep the applications in their 
hands rolling down ruts which had been worn by custom, 
and had become oblivious of all considerations of justice and 
right which exist apart from precedents and ruffles. * * The 
attitude of the Bell company toward these unwarranted and 
illegal delays was not only one of consent, but more, it was 
an attitude of interested consent, of assisting acquiescence, of 
guilty connivance. It knew that the Commissioner was be- 
traying his trust—knew the practical effect of what he was 
doing far better than he did; it knew that it was its duty to 
stir him to action, but studiously refrained from doing so. 
Of all that was wrong in the business it was more guilty than 
the Commissioner. Can it hold beyond the reach of the law 
the fruit of that wrongdoing?” In addition to the charges 
of fraud and connivance, it is claimed that the patent is also 
void on the ground that the Berliner patent of 1880 describes 
the whole invention of the microphone exactly as it is de- 
scribed in the patent of 1891, the latter adding nothing to the 
description or claim except to broaden the scope of the latter. 
Further, it is contended that the transmitter of the patent is 
identical with the Reis transmitter of thirty years ago in its 
mechanical construction, being merely a make-and-break 
sound-transmitting telephone. The brief ridicules the state- 
ments of three ex-employes of the Patent Office, which are, 
respectively, that the Bell company was “urgent,” “ urgent 
and persistent ” and “ persistent in urging ” that the patent be 
advanced; moreover, during the three and a half years prior 
to the issue of the patent and subsequent to the period re- 
ferred to by these employes, it could have been issued at any 
time upon the demand of the Bell company. Referring to 
the issue of the two Edison microphone patents and the Ber- 
liner patent, the brief states: “The issue of this group of 
three patents in 1891 and 1892 upon applications filed in 
1877, one covering broadly the mode of operation of the 
microphone, anothering covering broadly the only material 
known from which commercially operative and useful micro- 
phone contacts can be made, and the third a combination of 
material and mode of operation, is a circumstance fit to excite 
attention, and suggests irresistibly the presence of a premedi- 
tated design to postpone the issue of the patents in order to 
make them more valuable. Not one of them would have 
earned a cent for the Bell company at any time prior to 
March 7, 1893. It was foreseeable ten years ago that they 
might earn millions of dollars after that date.” The conclu- 
sion of the counsel is, finally, that “the Bell company is scek- 
ing to perpetuate its monopoly of the art of telephony by 
means of a patent which not only ought not to have been 
issued as and when it was issued, but which has never been 
used and never will be.” From the points of the brief we 
have quoted, it will be seen that the matter at issue goes be- 
vond the Berliner patent, and is in effect largely an indict- 
ment of the Patent Office itself. The various charges made 
against the latter are so’ serious as to demand nothing less 
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than an immediate and thorough investigation by Congress 
into its methods. ‘lhe need ot this is urgent, whether the 
delay oi issue of the several telephone patents was secured 
by direct fraud, or through a jack o1 proper sateguards 
against the misuse of the machinery of the Patent Otnce by 
a°great monopoly, or through an extraordinary systcn) ol 
circumlocution in itself responsible for the delay. No 
branch of public administration, not even that of justice, 
should be more above suspicion than the one relating to the 
granting of patents. The great publicity given to these 
charges against the Patent Omice through the widespread in- 
terest in the Berliner suit, united to the fact that they are 
made by counsel for he United States Government itself, 
have already doubtless created a distrust in the integrity of 
our pateni system, which is the more serious because by tend- 
ing to discourage inventors it tends to blight what has been 
one of the most fruitful factors in our industrial growth. 


An Entirely Unsolicited Opinion. 


A gentleman whose views on electrical journalism and par- 
ticularly on the subject of advertising are always welcomed, 
was moved by the spirjt to write The Electrical World a per- 
sonal letter on receipt of last week’s issue, in which he said: 

“Upon looking over the pages of The Electrical World of 
this week, its appearance, make up and especially the size of 
the advertisements, gave to my mind a better idea of what an 
ideal trade paper should be than any other publication of its 
kind I have ever seen. Having made it my business for over 
five years td watch and scrutinize the pages of all the electri- 
cal papers, the changes for the better, especially in The Elec- 
trical World, never struck me so forcibly as now. May be 
the reason was that I happened to look over an old copy of 
The Electrical World of 1884 when this week’s issue was 
handed'to me. ‘The difference is remarkable. Then a great 
blanket sheet, clumsy in appearance and hard to handle. A 
few advertisements (very few, indeed), and most of them 
covering a whole page, while now a convenient sized publica- 
tion, replete with interesting matter on the reading pages, ar- 
ranged and systematized so as to appeal at once to every 
reader by the beauty of its make up. There seems to be a 
method exercised in the arrangement of The Electrical 
World of to-day, indicating that every item and every article 
or department has been placed in its position with the motive 
of making the whole an harmonious combination of the in- 
teresting events of the week in addition to the electricai field 
of the globe. But being more interested in the advertising 
pages than in the other portion, I must say that especial con- 
gratulations are due you on their account, not only for their 
large number but also for their arrangement.” 


An Ancient Dynamo. 

Sir Frederick Bramwell, in a recent lecture, stated that the 
Holmes dynamo, with permanent magnets, which was tried 
experimentally as early as 1857, was still being used at last 
accounts, some three or four years ago, for generating elec- 
tricity for the light in the South Foreland Lighthouse. 


English Journalism. 

The fact that Goebel claimed to have anticipated Edison 
in the invention of the incandescent lamp seems to have 
only quite recently reached a well-known English engineer- 
ing journal, as the “news” is published in the issue of June 


1 of this year. The news that Goebel died some time ago - 


may be looked for in that journal some time in 1895 or 1806. 


Molecular Energy. 
According to G. F. Fitzgerald, a hydrogen molecule mov- 


ing with the velocity of light has an energy of less than half 
a millionth of an erg. 
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BY FREDERICK BATHURST. 


THE ZURICH-HIRSLANDEN ELECTRIC RAILWAY. 


Whilst there are already installed in different parts of 
Switzerland isolated examples of overhead electric railway 
systems, intended mainly for the transportation of a summer 
tourist traffic, there are none, the writer believes, either in 
Europe or the United States that present the points of in- 
terest contained in the one it is now proposed to describe. 
This road, running from the centre of the town of Zurich to 
an outlying suburb, Hirslanden, was opened to the public in 
the beginning of the year, and is, it is thought, the precursor 
of the development that may now be expected in many other 
Continental towns. 

Zurich has, of late years, vied with an ordinary American 
town in the rate at which its population is increasing and the 
way in which new residential suburbs have sprung into ex- 
istence. Formerly a long, straggling city, built upon both 
sides of the River Limmat, starting from the point where the 
lake outflows, the town now covers all the surrounding hills, 
so that it has become nearly circular in form. 

This growth has necessitated a reconsideration of the 
“rapid transit” facilities and resulted in the projection of 
another addition to the modern Juggernaut of electric street 
railways. To prejudge from its present operation, this road 
will form a practical proof of the question long mooted’ in 
the United States as to the desirability of the use of accumu- 
lators in the power house. 

As before referred to in this series of articles, the cost and 
difficulty of obtaining an adequate coal supply is the incentive 
driving Swiss engineers to the consideration of the best elec- 
trical practice, and without the inducement and promise of 
economy to be effected in coal consumption by the use of 
accumulators, it would have been impossible to show a pros- 
pective profit for this road and present the scheme to business 
men as a lucrative investment. Receiving, however (from 
the makers of a secondary battery of established reputation), 
a guarantee by which the cost of maintenance became a 
definite quantity, the road has been equipped and put into 
successful operation. 

The ground plan of the road (see cut) resembles in form 
a reversed nine, consisting of a tolerably straight length of 
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track from Bellevue to the power house with a detour branch 
by Pfauen and Romerhof, returning to the main line at 
Kreuzplatz. 

From the map of Zurich it will be seen that Bellevue is in 
the centre of the town, upon the lake front and at the end of 
the magnificent Uto promenade by the Quai Bridge, so that 
passengers landing from the lake steamers can at this point 





have immediate access to what may eventually be the com- 
plete town system. 

The power house is situated outside the town at the Hill 
of Burguris, two miles distant, in the suburb of Hirslanden. 

The profile plan, giving percentage of grades and their 
length in meters, will show that the road is a continual 
ascent from Bellevue to the power house end. The 
power house was located here on account of the cheapness of 
real estate and the accessibility of a water supply for con- 
densing purposes. 

The plan and general view of this building are shown in the 
illustrations. It will be noted that it is a combination 
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construction of engine room and car barn under the same 
roof. Provisicn is made for the ultimate equipment of the 
road—lIé cars. 

The accumulator houce is also included, being situated at 
the back of the engine room; in fact, the division is such 
that the cars take up about one-half of the total space avail- 
able, the division wall being laid longitudinally, and the re- 
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maining half nearly equally divided among offices, engine 
room, accumulators and boilers. Everything is on the 
ground floor, the lighting being very effectively achieved by 
glazing the roof. The graceful chimney stack forms a land- 
mark fer miles around, and stands as an index of the sub- 
stantial construction of the whole plant. 

An idea of the interior of the engine room can be obtained 










































from the cut. There are three vertical type compound con- 
densing engines (Oerlikon type), two of 100 indicated horse 
power each and a smaller one capable of indicating 45 h. p. 

The crank shaft of the two larger engines sets very low 
in the foundations, and each has a wheel pit, so that the fly- 
wheels on them can be belted directly on to the generator 
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PLAN AND ELEVATION OF POWER HOUSE. 
pulleys. These engines run at 240 revolutions per minute, 
the generators at 450 revolutions per minute. 

The generators, also by the Oerlikon works, are four-pole 
ironclad machines, have extc.nal field frame Gramme ring 
armatures and a capacity of 66 kw. They are specially de- 
signed as shunt machines for running in connection with the 
accumulators, but are provided with additional series field 
windings, so that they can, if aecessary, be run upon the line 
as an ordinary compound wound generator. This provision 
adds to the certainty of operating the road, even supposing 
it was requisite to cut-out the accumulators. Under ordi- 
nary running conditions the output at 450 revolutions is 120 
amperes at 550 volts, only one generator at a time being run 
and the other held as reserve. 

The small engine is coupled direct to an auxiliary four- 
pole generator, this set being used for charging the “extra ” 





EXTERIOR OF POWER HOUSE. 


cells of the battery. Space is left for additional engines when 
the equipment is extended to 18 cars. 

The boilers are of the Galloway type, installed upon the 
Escher Wyss system. 

Every attention has been given to convenience of opera- 
tion, so that one attendant can satisfactorily take charge of 
the engine room. 
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Among details of equipment one notices the provision of 
overhead travelling cranes. ‘The neatness of the station and 
absence of unsightly electric cables are also remarked, and 
there is a point in ifuropean practice which might well be 
copied more often than it is—all the cables are taken down- 
ward by the side of their machines into troughs or channels 
provided in the floor. They then pass into a common con- 


- duit, and, supported upon porcelain insulators, find their way 


toward the switchboard. ‘he conduits have removable iron 
covers, constructed in convenient lengths, so that any part of 
the wiring can be inspected at a moment’s notice. 

At one end of the engine room two switchboards are 
placed, one being of the usual street railway type, containing 
main switches, feeder cut-outs, lightning arresters, etc., the 
other being specially designed to suit the peculiarity of this 
station. 

On this—the accumulator switchboard—are arranged the 
“high” and “low” voltage relays, ammeters and discharg- 
ing switches for the battery which forms the direct source of 
power to the line. All the regulation on this board is auto- 
matic. The most conspicuous apparatus (see cut) is the 
circular switch, which cuts in and out the cells to suit any 
variation of the line voltage. It is very interesting to watch 
the operation of this “cell regulator switch,” the contact 
arm of which, actuated from behind by two solenoid magnets 
acting by reverse pawls upon tocthed wheels, swings around 
the contact plates in either direction with continued and un- 
erring accuracy. The switch was designed and made by the 
Oerlikon works. The board also contains a “minimum 
cut-out,” operating to disconnect the generators whenever 
the charging current from the generators falls below 10 am- 
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A VIEW IN THE ENGINE ROOM, 


peres. A polarized cut-out and a 2-volt voltmeter for the 
additional cells are referred to later. 

Iu the battery room, supported to wocden frame tiers upon 
insulators, there are 300 Tudor type secondary cells, made by 
the Hagen company, of Germany. They have-been installed 
upon a IO years’ contract agreement, by which the makers 
become entirely responsible for their operation and mainten- 
ance. Of the 300 cells, connected in series, 240 constitute 
the battery proper, and are always in parallel circuit to the 
generators; the remaining 60 cells are used for regulating 
purposes, and through the circular switch are put in and out 
of the line circuit, as required. Each cell has a normal ca- 
pacity of 245 ampere hours with an 80-ampere discharge, al- 
though 160 amperes can be taken momentarily without dam- 
age. The battery, as a whole, is rated as capable of giving 
120 amperes at 550 volts, and is estimated as being able to 
run the line with nine cars upon it for 1 1-2 to 2 hours inde- 
pendently of the generators. 

The function of the 60 additional cells being of the utmost 
importance, very complete arrangements have been made for 
their preservation. For at least one hour every day, gener- 
ally at the time when least load is on the line, the small direct 
connected generating set is started up and charges the regu- 
lating cells independently of the remainder of the battery. 
The generator is specially wound, so that its output is 20 
amperes at 150 volts and 30 amperes at 100 volts. The state 
of each individual regulating cell can be determined at any 
time from its indication on the 2-volt voltmeter. 
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As a rule, at the end of the day’s run, the extra cells are 
found to be “run down” and the attendant determines how 
long it is necessary to run the small generator so as to 
bring them back again into good condition, this machine 
providing that as their voltage rises its charging current de- 
creases. 

It is found that the average current output from the sta- 
tion, with nine cars on the track, is 90 amperes, although the 
momentary fluctuations may vary from 0 to 200 amperes. 

With the former condition, the whole of the current out- 
put from the generator passes into the battery for storage, 
while in the latter condition the generator supplies the line 
with 120 amperes and the battery makes up the deficiency of 
80 amperes. 

Load variations may cause variations in the speed of the 
engine, amounting to 2 per cent. or 3 per cent., and the ques- 
tion as to the source of supply at a certain moment of overload 
depends upon whether the cell regulation or that of the gen- 
erator responded the quicker. 

The function of the cells is to take this peak of the load, so 
that an economy can be effected in the size and first cost of 
the engine, generators and steam equipment. It will be ap- 





ACCUMULATOR SWITCHBOARD. 


parent that the use cf accumulators in this particular case 
makes it possible to run on half the size plant otherwise 
necessary. Only one generator set need run continuously, 
so that the steam required, even for running the other one 
light, is saved perpetually, and there is the additional gain 
where at such times both generating sets would have to be 
running uneconomically on small loads. 

Cual in this plant costs 30 francs per ton and has usually 
to come from Germany. 

The road is a severe one, th: up grade being practically 
continucus from the lake front to the power station, and pre- 
senting stretches of 2 1-2 per cent., 3 per cent. and 5 per cent. 
grades, 500, 300 and 140 metres long, respectively. The 
steepest grade is 6.3 per cent., 145 metres long, on the detour 
branch upon the return to Kreuzplatz. The track, laid on a 
one metre gauge, has a total length, not including turnouts 
and lengths of double track, of 4.6 kilometres. The curves, 
with the exception of the sharp one at Romerhof, are ordi- 
nary. 

A rail of the girder type, weighing 70 pounds per yard, is 
employed throughout. The dimensions are: 


Width of web at foot.........,,...125 millimetres about 5 inches 
Height from web to tread....,.. 140 - om «CSP 5% * 

Width of wheel tread.....sssse+e, 40 _ = “ 15% 
Width of flange opening...,+++» 80 i =o " 1% 
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The rails are laid directly upon the ground, mostly macadam 
or hard limestone roadbed, with tie spacing pieces every 10 
feet. 

The jointing is effected with the ordinary fish-plates on 
either side of the girder, but cement blocks are placed under 
the break in the web. 

Every joint is bonded electrically with copper bonding 
wire, having riveted ends. A copper earth wire 7 milli- 
metres diameter (No. 1 B. & S.) is laid throughout the track 
and cormected to each bonding wire. 

Iron and wood poles are used for supporting the trolley 
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CENTRE POLE CONSTRUCTION IN THE TOWN. 


and feeder wires, the former being used in the town as cen- 
tre poles, the later being used on the outskirts and mainly for 
cross suspension. The iron poles are made from three 
lengths of steel tube 3, 4 and 5 inches diameter, shrunk to- 
gether, whilst the bracket, or cross-arms, are made from 
I t-2-inch pipe. Stranded steel wire suspension and straiu- 
ing cable 8 millimetres diameter (No. o B. & S.) is used 
throughout. 

Above is shown a portion of the track construction in the 
town near the lake front. 

The trolley wire, 7 millimetres diameter (No. 1 B. & S.); is 
of hard drawn copper and supported by insulators of the 
American type; in fact, “ Aetna” insulation blocks and bolts 
have been obtained from the “ Hub of the Universe.” Bos- 
ton type trolley switches are also employed. 








THE CAR. 


The line is divided into four sections, the town portion hav- 
ing three separate feeders (see map), whilst the outlying 
section is fed direct from the trolley. Total length of feeder 
wire is four miles. Greater care is taken in the insulation of 
the trolley and feeders than usual, as many as three distinct 
insulating blocks being placed between line and earth, 
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Each car truck is equipped with one 15-kw. single reduc- 
tion street car mdtor very similar to the present G. E. No. 
800 motor. The armature runs at 450 revolutions, the ratio 
of reduction is 1:4.9. The soft steel gear has a 4-inch face 
and the pinion is hardened steel. 
complete is 950 kilogrammes (2,100 pounds), the weight of 
the car equipped ready for service is 3.8 tons. 

Twenty-six passengers form a normal load. The average 
running speed attained on the line, inclusive of stoppages, is 
12 kilometres (7 1-2 miles) per hour, but a speed of 20 kilo- 
metres is obtained on those level stretches where it is neces- 
sary to inake up time. 

‘Phe handsome car is shown in a view which also gives an 
idea of the truck arrangement and the safety netting and 
fenders by which the wheels are completely surrounded. The 
inside of the car is finely finished in American bent wood, 
and if an attractive looking, clean and well lighted interior is 
the inducement to increased patronage, the success of this 
line must have already been secured. 

The controller, as seen below, is the same in effect, 
though rather different in form, as that usually employed. 
The handle is operated by a forward or backward horizontal 
motion instead of a rotary one. Current is “ off” when the 
handle stands in a vertically upright position. It is claimed 
that this movement is easier for the motorman. The form is 





CAR CONTROLLER. 


compact and allows a convenient arrangement of the blow- 
out magnet. The control is effected by means of a resistance 
in series with the armature and an extra shunt or loop coil 
on the motor field. 

It may be useful to note that the Continental practice in re- 
spect to the street car gong or alarm is to place a bell on 
the brake handle, so that the driver can operate brake and 
bell at the same time, and when on this road the ear-piercing 
foot gong, so familiar in American practice, was first intro- 
duced, it was the subject of long and bitter complaint from 
the quiet loving inhabitants of the town. Even now it is 
only on probation. 

This road, so recently opened as the 1st of March, has 
followed the regular precedent and attracted to it during the 
first three wecks of its opening an enormous traffic of pleasure 
riders, enough to insure a dividend for the first six months’ 
operation, and so far elate the shareholders that thev have 
held meetings to consider the advisability of obtaining ex- 
tensions to their franchises in the town. 

Much credit is due to Messrs. Huber and Kolben, of the 
Oerlikon works, who, working upon the experience of 
American street railways, have been the first to put into suc- 
cessful operation this accumulator plant, and although it is 
too soon at present to offer reliable data as to the efficiency 
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of its operation, undoubtedly many of tltose interested in this 
extensive branch of industry will await with lively concern 
the publication of the experience and figures gained by the 
engineers of this road. 

Ledving it to those better fitted to pass judgment as to 
whether Switzerland may or may not be designated the pres- 
ent electrical centre of Europe, the writer would now apolo- 
gize for having, at such length, endeavored to present de- 
scriptions of plants which to him appear typically illustrative 
of the advanced state of Swiss electrical practice. 





Reactance.* 





BY CHARLES PROTEUS STEINMETZ AND FREDERICK BEDFLL. 

The term “ reactance,” which has been used and advocated 
by writers and others and which has been officially 
adopted at our suggestion by the American Institute of 
Electrical Engineers at its Philadelphia meeting, is one 
which assumes particular importance now that the term 
“inductance” is defined as synonymous with the “ coeffi- 
cient of self-induction,” usually symbolized by the letter 
“«Z.”’ Reactance is a quantity similar in many respects to 
resistance, but the electromotive force used in overcoming 
reactance consumes no power, for it is at right angles to the 
current. 

The impressed electromotive force in an alternating cur- 
rent circuit may be divided into two components: First, 
the power electromotive force in the direction of the cur- 
rent, and, second, the reac/ive electromotive force in quadrta- 
ture with the current to overcome the reactance. The re- 
active electromotive force is the product of the current and 
the reactance. Zhe reactance ts, accordingly, equal to the 
component of the impressed electromotive force at right 
angles to the current, divided by the current. Reactance 
is measured in ohms. 

The reactive electromotive force in the circuit may be due 
to self or mutual induction, to capacity or to some outside 
counter electromotive force produced by a motor or other 
device. In general, in any alternating current circuit, 
Impressed E, M. F. 

me eos E. M. F. + Reactive E. M.F. ; 
that is, the impressed electromotive force is the vector sum 
of the electromotive force which transmits power and the 
reactive electromotive force. 

Reactance tends to cause a phase difference between cur- 
rent and electromotive force. If 6 represents this angle 
of phase, we have the relation, 








reactance 
tan 6 = — 


resistance 
When @ is negative, the current lags behind the electro- 
motive force; when @is positive, the current is in advance 
of the electromotive force. The expression for the instan- 
taneous value of the current may be written, 
*?—TJsin (wi+ 6). 
or 


Impressed E. M. F. 





Impedance resistance 
A few illustrations of particular cases will make the use of 
the term reactance more clear. 

Circuits Containing Resistance and Inductance.—In a 
simple circuit containing resistance and inductance, the 
reactance is equal to Z @; that is, it is 2 7 times the pro- 
duct of the inductance and frequency. ‘The impedance 
being the vector sum of the resistance and reactance, is 

Impedance = YR? + L? @’, 
where @ -= 2 m X frequency. In this case all the power 
is used in overcoming resistance, and the power electro- 


4 reactance 
sin i @ ¢ — arc tan 


*A paper presented at the close of the Philadelphia meeting of 
the American Institute of Electrical Engineers, May 18, 1894. 
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motive force is equal to the ohmic electromotive force R/. 
The reactive electromotive force is equal to the inductive 
electromotive force Z w J; hence 

Impressed E. M. F. 


or 
Impressed E. M. F. 


a V Ohmic E M.F. + jnductive E. M. F. ° 
The impressed electromotive force in this case is the vector 
sum of the electromotive forces necessary to overcome re- 
sistance and inductance. 
A consideration of Figs. 1 and 2 (in which positive direc- 
tion is counter clockwise) will show that the reactance and 
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FIGS. 1 AND 2. 


reactive electromotive force are positive in the case of a 
circuit containing inductance. The impressed electromotive 
force, which is the sum of the two, is therefore in advance of 
the current, which is in the same direction as the power or 
ohmic electromotive force. The current is indicated by a 
closed arrow in the figures. The same, however, may be 
otherwise expressed if we take the impressed electromotive 
force as our direction of reference, by saying that the 
current lags behind the electromotive force by the angle 8, 
which angle is negative, therefore, for circuits with induct- 
ance according to the relation 


t 4 reactance L @ 
an 





resistance R 
The value of the current at any instant is given by the 
equation 

iH L @' 


== 60h 1.40 4 -— are. tan —_«<t. 
R 





z - a 
VRAD & 


Circuits Containing Resis‘ance and Capacity.—In such cir- 


; 5 I : 
cuits the reactance is equa] to — rie where C, capacity, 
@) Z 


and @ — 2 7” x frequency, that is, itis negative. The re- 

active electromotive force is also negative, being equal to 

es This negative reactance gives a positive value 
o 

to the angle 6, and the current is accordingly in advance 

of the electromotive force. We have then 


Impedance -= Ve + eae 
* @ 





and 
reactance I 
similar to the corresponding equations above. The instan- 
taneous value of the current is given by the equation 
E I 
z Ve Sa sin |@ ¢-+- are tan TR ol 
OT Te 

These relations are shown in Figs. 3 and 4. 

Circuits Containing Resistance, Inductance and Capacity. 
—-Jn a circuit containing inductance and capacity the reac- 
tive electromotive force is the sum of the inductive electro- 
motive force and the condenser electromotive force; that is, 


tan @ — 








wo l— a. reactance is similarly the sum of two 


C@ 
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I ; ite 
terms, Z w — Co’ thus, the reactance is positive or nega- 
@ 


tive, according to whether the inductive electromotive force 
is greater or less than the condenser electromotive force. 
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FIGS. 3 AND 4. 


Whether the current is behind or ahead of the impressed 
electromotive force depends upon the same condition, for’ 
reactance I L@ 








tan 06 = — >? ; 
resistance CR @ R 
The value of the current at any instant is 
E : 
See SIN | OOS 





t. 
2 ise 
Vr +(Z @ Gi ) 


I L@ 
+ arc tan — —_— “eh t 


The diagrams in Figs. 5 and 6 illustrate the case of a 
single circuit containing resistance, inductance and capacity. 
In the case here represented, the condenser electromotive 
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FIGS. 5 AND 6. 


force is greater than the inductive electromotive force, and 
the current is therefore in advance. 

Circuits Containing Mutual Induction.—To further ex- 
emplify the use of the term reactance, let us consider a cir- 
cuit containing a transformer. Besides the electromotive 
forces already discussed, we must consider the back electro- 
motive force due to the influence of the secondary upon the 
primary circuit. This may be resolved into two components, 
one in the same direction as the current, and the other in 
quadrature with it, which will form part of the power elec- 
tromotive and reactive electromotive forces, respectively. 
The electromotive force introduced by a motor is treated in 
the same way. 

These illustrations will suffice to show the method by 
which any electromotive force in a circuit is resolved into 
two components, one in the direction of the current, which 
therefore transmits power, and the other at right angles to 
the current, which represents no power but simply over- 
comes the reactance. 

It is to be borne in mind that the terms here given may 
be used in all alternating current circuits, whether the cur- 
rent is harmonic or not; for, when the current is not strictly 
harmonic, we may consider it equivalent to an harmonic 
current. The eguivalent harmonic current and equivalent 
harmonic electromotive force have the same square root of 
mean square values as the actual current and electromotive 
force, and have such relative phase positions that the same 
power is transmitted. 


Reducing the Size of the Earth. 


The results of the recent races at Derby were received by 
cable in New York City only a few seconds later than in 
London, 
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Western University of Pennsylvania’s Electrical Engineering 
Course. 


The Western University of Pennsylvania is probably best 
known through its observatory, commonly known as the 
Allegheny Observatory, where Prof. Langley made his cele- 
brated researches on radial heat, and on aero-dynamics. It 
was here that the bolometer was invented and the infra-red 
spectra of the sun and other sources of radiant energy were 
first mapped out. Although the university is comparatively 
an old institution, having been incorporated in 1819, it was 
not until quite recent years that any attention was given to 
the engineering branches, and this, in spite of the fact that it 
is situated at one of the largest manufacturing centres in the 
world. In 1882 a chair of civil engineering was founded, 
and filled by Prof. Carhart, the author of several well-known 
text-books. In 1892 a chair of mechanical engineering was 
created, which was filled by Prof. Stewart, and in 1893 one of 
electrical engineering, which was filled by Prof. Fessenden, 
formerly professor of electrical engineering at Purdue Uni- 

_ versity. 

The accompanying illustrations show views of the main 
building of the university, of the temporary dynamo-room, 
and of the temporary electrical laboratory. 

Although, as mentioned above, the electrical laboratory is 
only a temporary one, it is well equipped, especially in the 
direction of exact electrical measurements. Four thousand 
dollars was invested in electrical instruments of the highest 
class last fall, bought from the Weston Instrument Co., 
White & Co., Nalder Bros., and Queen & Co. In addition 
to the amount mentioned above as invested in the finer in- 
struments, a quantity of rougher apparatus was bought, or 
constructed in the university shops, and the laboratory fur- 
nished with two dynamos and a number of motors. 

Among the finer apparatus may be mentioned ten Weston 
instruments, including one laboratory standard voltmeter; 





MAIN BUILDING, 


Kelvin balances, reading from a few centiamperes to eight 
hundred amperes; a Kelvin wattmeter, two Carhart-Clark 
cells, three standard ohm coils, in platinoid and constantin; 
specially designed Carey-Foster commutator and conduc- 
tivity bridge, Ayrton-Perry secohmmeter and standard of self- 
induction, other standards of self-induction and capacity, An- 
thony bridge (from exhibit of Queen & Co. at the World's 
Fair), range from 1-1,000,000 ohm to 111,000,000 ohms; 
Lummer-Brodhun photometer; Sartorius balance with 
weights compared with Berlin bureau of weights and meas- 
ures (as was determined very accurately by the U. S. surveys 
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for Allegheny, this enabling accurate measurements of mass 
to be made), dividing engine and comparator from the So- 
ciete Genevoise, Ayrton-Sumpner, Ryan and Kelvin elec- 


trometers; ballistic, D’Arsonval and other galvanometers; 





DYNAMO ROOM. 


portable testing sets, dynamometers, storage batteries, in- 
stantaneous contact apparatus, etc. 

The course is, as usual, a four year one, the first two 
years being about the same as most technical colleges. The 
shop work includes woodworking, blacksmithing, pattern- 
making, founding and machine shop work. One foreign 
language is required from engineering students. In the 
junior year, the electrical engineers take up the electric, 


WESTERN UNIVERSITY OF PENNSYLVANIA. 


magnetic and dielectric circuits; electro-chemistry, with 
special reference to thermo-chemistry, and practical testing 
work in the laboratory with Westcn instruments, such as 
localization of faults, insulation tests, standardizing instru- 
ments, etc. In the second half of the year, the course cotn- 
prises dynamo-machinery, dynamo design, differential equa- 
tions, and testing work on dynamos and motors. 

In the first half of the senior year Bedell and Crehore’s 
“Alternating Currents,” and Emtage’s “Mathematical Theory 
of Electricity” are completed, with advanced laboratory work 
and absolute measurements and experiments on A. 
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circuits. In the second half of the year, the second volume 
of Fleming’s “Alternating Current Transformer,’ trans- 
former and station design, estimates on electrical consiruc- 
tion, polyphase curents, a short practical course on modern 
vector methods, and similar subjects. During the senior 
year each pair of students is required to make the principal 
working drawings of two of the following: direct-current dy- 
namo or motor, A. C. dynamo or motor, transformer—from 
original designs. 

Thermodynamics, steam-engine design, mechanics of ma- 
terials, graphical statics, engine and boiler tests and other 
engineering subjects are taken up during the junior and 
senior years. 

It will be seen that the university has many advantages for 
the performance of high-class research work, and the neigh- 
borhood of the Westinghouse Electric Company, the Car- 


‘ 





VIEWS 


negie Steel Works and other large engineering works renders 
it particularly suitable for the location of a university where 
engineering studies are to be carried on. 

The attention of the citizens of Pittsburgh having at last, 
through the efforts of Dr. Holland and some of the trustees, 
been called to the advantages of having a technical school 
of high standing in the neighborhood, it is now proposed 
to build and equip suitable engineering laboratories ani 
The sum of $500,000 is now being raised for this 
purpose, and $160,000 has already been secured. An elec- 
trical laboratory will be built and equipped with the most 
approved apparatus and machinery, at an estimated cost of 
$150,000. 


shops. 


= 
Electrical Smelting in Germany.* 


BY FRANK H. MASON. 

Among the recent German inventions in metallurgy, one 
of the most interesting, by reason of its simplicity and its 
probable value in practical application, is a process invented 
by Mr. Edward Taussig, of Bahrenfeld, for the smelting and 
casting of metals by electrical heat, under the influence of 
rarefied air.** ‘The operation consists in fusing ores or 
metals in a closed furnace or chamber, the hearth of which 
is connected with moulds into which the fused metal flows 
by gravitation, and is cast into any desired form, and in both 


*Report of U. S. Consul-General at Frankfort. 

**In transmitting his report, Consul-General Mason says: “It 
is believed that this process, which is not yet patented in the Uni- 
ted States, may have a practical interest for many foundry men 
and producers of iron and steel in our country. In this connec- 
tion, it may be of interest to know that the American patents for 
the Otto-Hoffman system of coke manufacture, with saving of 


the by-products, have recently been purchased by a syndicate or- 
ganized at Pittsburgh and Cleveland, which is preparing to estab- 
lish extensive works under that system at several localities in the 
United States,” 
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of which (moulds and furnace) the air has been rarefied as 
far as practicable through exhaustion by air pumps or other 
mechanical means. 

The apparatus includes a long, air-tight smelting channel 
or chamber, the hearth of which inclines to a central orifice, 
through which the fused metal passes into the moulds. 
This chamber is filled with the metal to, be smelted, and heat 
is generated by passing an adequate current of electricity 
through the mass without the use of any kind of fuel, or the 
employment of carbon electrodes. In this latter respect, the 
inventor of this process claims that it is entirely original 
and distinct from all other electrical smelting systems now 
in use in this country. 

The furnace is lined with glazed fire-bricks, which are so 





IN THE ELECTRICAL LABORATORY, 


efficient a non-conductor as to insulate quite perfectly the 
contents of the chamber, so that the heat is developed where 
it is required evenly throughout the mass, and very little, if 
any, loss of current is experienced. l‘rom the testimony of 
experts who have examined this process in operation, it ap- 
pears that a degree of heat sufficient to smelt pig iron in 
15 minutes can be generated and maintained without un- 
duly heating the other parts of the circuit, and this is equally 
true of the sinelting of easily fused metals like lead and zinc, 
and of Siemens-Martin steel of Swedish origin, which is 
known to be one of the most refractory of all the useful 
metals. 

The entire absence of coke, coal, or carbon electrodes se- 
cures to the fused metal nearly absolute purity, and the con- 
tinued exhaustign of air and the gases generated by smelting 
increases the fluidity of the molten material and wholly pre- 
vents oxidation and blistering and produces castings of a 
dense, smooth quality, which have shown, under elaborate 
tests made by unimpeachable authority, the highest me- 
chanical qualities of which cast iron is capable. 

Without attempting to estimate the practical value of this 
process or its future range of application, it is fairly within 
the province of the present report to consider what may be 
reasonably inferred as to the limitations by which the indus- 
trial process will be restricted, and its probable economic 
efficiency for smelting and casting. For smelting raw ores, 
the most obvious advantage claimed for it is that it can be 
worked wholly by water power and without fuel in mountain- 
ous and remote districts which produce ores and have 
abundant water, but no coal. 

For fusing iron, steel, or other metals for casting pur- 
poses, the advantages claimed are rapidity of operation, im- 
proved quality in the castings, susceptibility of continuous 
working, and—even where steam power is used to generate 
the current—an economy of fuel which is estimated at from 
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30 to 50 per cent. of the coal used in smelting by the ordi- 
nary method. From what has been already stated, it would 
appear that the practical limit of capacity will be a furnace or 
fusion channel from 36 to 40 feet in length, and capable of 
containing at one charge about one and one-half tons of 
metal. By working such a furnace with a current of 30,coo 
amperes and 50 volts—which would represent a force of 
about 2,000 h. p., or somewhat less than the energy em- 
ployed in the reduction of aluminium at Neuhausen—the 
entire charge of 3,000 pounds can be fused and run into 
castings within a quarter of an hour. By repeating the 
operation as rapidly as the charge can be replaced and 
smelted, a single furnace of this capacity can be made to 
turn out in a wotking day a large quantity of castings, and 
when motive power for generating the current is supplied by 
water, or even by steam made with a low, cheap quality of 
coal, the economy of the process over present methods would 
scem to be obvious. 

Comparisons have been made with the well-known results 
of making iron and steel castings by smelting in a Siemens- 
Martin regenerative furnace, where from 1,coo to 1,400 
pounds of coal are burned to smelt 2,000 pounds of iron. 
Assuming that water power for the Taussig process is not 
available, and that the dynamo and air pumps must be 
worked by steam, it is claimed that the same result, viz., the 
smelting of 2,000 pounds of iron or steel, can be effected by 
the consumption of from 720 to 800 pounds of-steam coal— 
an economy of 50 per cent. in the use of fuel. This economy 
is still greater, if, instead of the foregoing comparison with 
smelting in a Siemens regenerator, we consider the treat- 
ment of steel in crucibles, where 1,200 pounds of the best 
coal is consumed for each 1,000 pounds of steel, and this 
proportion is increased to 1,500 or even 1,600 pounds when 
the coal used is of inferior quality and yields a large per- 
centage of ash. It is, therefore, confidently asserted by ex- 
perts who have examined this new electrical (vacuum) smelt- 
ing process that it will secure a saving of more than half 
the fuel that is now required for the fusion of steel in cruci- 
bles, and that the saving would be proportionately greater 
under conditions which would enable the current to be gen- 
erated by water power. 

While the preliminary experiments—which have been 
conducted with a current of 18 to 20 h. p.—have been 
brilliantly successful, with resulting products of high and 
uniform quality, the practical application of this new process 
on an industrial scale has yet to be made. Works have been 
built at Copenhagen, where it will soon be put into practical 
operation, and a syndicate has been organized for a similar 
purpose in southern France. The first use of the system will 
be in the production of small castings of iron and steel, in 
which high quality, smoothness of surface and freedom from 
flaws and air holes are especially important. In the earlier 
experiments, four-bladed propellers of a size suitable for 
electrical or steam launches were cast with such excellent 
results that the ultimate success of the process for fine cast- 
ings up to a certain size would seem to be assured. 

In the production of pig iron and other metals direct from 
the ores, greater difficulties will no doubt be encountered, for 
the reasons, among others, that the charge to be smelted will 
be necessarily small, and the furnace must be so constructed 
as to provide for the elimination of the scoriae. The experi- 
ments in this direction have been made thus far on only a 
small scale, but the produced iron, owing to the absence of 
coal or coke and the prompt withdrawal of the air and gases 
generated by smelting, is very pure; and since it contains a 
much lower percentage of carbon (2.99 per cent.) than ordi- 
nary iron, it would seem to be well adapted to the manu- 
facture of steel. 

It is estimated that with a plant equipped. with a motive 
force of 500 to 600 h. p. and supplied with good, ordinary 
48 per cent, ore, the cost of producing a ton of pig iron— 
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allowing $2.40 per ton as the price of the ore—would not 
exceed $9.65, and this, in the opinion of the inventor, could 
be easily reduced to $8 per ton if a motive power of 1,000 
h. p. were employed. In a report on this process, which has 
been published in “ L’Electricite,” a leading electrical journal 
of France, the statement is made that— 

The uniform distribution of the heat by the electric current 
through the mass to be melted adds to the advantages of the pro- 
cess that of perfect equality in the product, and, in fact, every- 
thing leads to the belief that the application of this system will 
afford a vast field for remunerative working. The cost of a new 
installation of this kind om a large scale would very slightly ex- 
ceed that of an ordinary installation of the same importance. In 
reality, it would cost less, as the new system would be free from 
the expense of furnace repairs and replacement of crucibles, which 
is so large an item under the old one. In both systems the man- 
ual labor is about the same. In the new one it is, perhaps, rather 
less, as the work of charging the furnace is done away with, and 
the direct method of casting from the apparatus is. more simple 
and economical, in addition to the fact that much less fuel is em- 
ployed. : 

Putting aside, therefore, all mere conjectures and theoriz- 
ing, and adhering strici. to what has been thus far accom- 
plished, the record of actual results would seem to be: 

(1) It has been shown that by this process a degree of heat 
sufficient to smelt a ton or more of iron within 15 minutes 
may be generated, sustained and applied at will without the 
use of carbon electrodes and without excessive heating or 
injury to other portions of the circuit. This, alone, is a fact 
of dominant and far-reaching importance. 

(2) Castings of iron and steel, up to a weight of 200 pounds 
or more, have been made, which have shown all the de- 
sirable qualities—smoothness of surface, fineness of texture 
and freedom from much of the impurities which are always 
more or less incident to smelting by ordinary methods. 

(3) Pig iron of excellent quality has been produced in 
small quantities by direct smelting from Swedish ores. The 
tests of this iron, as made by the Royal School of Mines at 

3erlin, have been published in several technical journals. 
These tables are too abstruse and complicated to be of gen- 
eral interest, but the net results may be summarized in the 
statement that the tractile strength of a round rod 10 milli- 
metres in diameter was 3,410 pounds, and the resistance to 
compression of a rod 301 millimetres in length and 30 milli- 
tres in diameter was 57,850 kilograms, or 127,270 pounds. 


The Hatchet Planimeter. 


In our issue of April 14, page 491, we described briefly a 
simple form of planimeter for measuring the areas of curves, 
such as indicator diagrams. The London “ Electrician,” 
June 1, reprints from another jougnal a simple exposition of 
the geometry of this little instrument, to which those of our 
readers who are interested are referred. It appears that it is 
the invention of Mr. H. Corn Kundsen, of Copenhagen. 
From this brief theory of the instrument it does not appear 
that it is essential to start at the centre of mass of the figure. 
For indicator diagrams it seems to be best to place the in- 
strument on a line through the middle of the diagram and 
perpendicular to the atmospheric line. It is stated that it is 
preferable to trace the diagrams in the directions in which 
they are drawn by the indicator; 8 inches is suggested as a 
suitable length. The starting position of the instrument 
need not be exactly perpendicular to the atmospheric line. 
Some engineers who have used the instrument say it is very 
suitable and very accurate for indicator diagrams. 





Water an Insulator. 


Prof. Kohlrausch, who has made experiments with 
the purest water which can possibly be produced, finds 
that a column of one inch has a resistance equal to a copper 
wire of the same cross-section passing twenty-five thousand 
times around the earth, 
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A Reliable Method of Recording Variable Current Curves.* 





BY A. C. CREHORE. 

The, apparatus described in the paper is for the purnose 
of obtaining a continuous record of an alternating current 
flowing in a conductor, which record will not also include 
the effects of inertia on the parts of the apparatus. This is 
accomplished by a photographic record made by a beam of 
light influenced directly by the electric current without the 
intervention of any moving material. 

Faraday discovered that if a beam of polarized light is 
passed through some substance in the direction of the lines 
of magnetization within that substance, there is a rotation of 
the plane of polarization in a direction which is the same as 
the direction of the current required to produce such a field. 

The arrangement of the apparatus, by means of which 
this principle is applied, is made plain by the ac- 
companying illustration. The quartz prism is added that 
small currents may be recorded, the resultant polarization 
being then the sum of the magnetic and quartz polarizations; 
without this prism the record would become faint when the 
current approaches zero, but since quartz also naturally ro- 
tates a beam of polarized light this difficulty is thus obviated. 
The tube upon which the coil carrying the current is wound 
is a glass tube of 1.4 centimetres internal and 1.8 centimetres 
external. diameter, and 70.15 centimetres long. The tube is 
filled with carbon bisulphide, which is confined by. means of 
two plane parallel plates of glass, each 1.3 centimetres thick, 
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fitted tightly upon the ground ends of the tube. Upon this 
tube are wound six layers of No. 18 double cotton copper 
magnet wire, occupying a length upon the tube of 61.5 centi- 
metres. The wire was wound so that 100 turns occupied 
12.7 centimetres, thus giving 2,900 turns in all, is very large 
considering the size of wire. The light used was sunlight 
reflected from the mirror of a heliostat. 

The ordinates of the record are not directly proportional 
to the magnetizing force, though nearly so; the displace- 
ments of the beam of light due to the current will be actually 
proportional to the ordinates of a parabola, but in this case 
the portion that applies will be so nearly a straight line that 
the displacement will be nearly proportional to the current. 

The objections which most naturally suggest themselves 
against this method of taking current curves are perhaps the 
following: The photographic plate must move so quickly 


* Abstract of a paper read at the Philadelphia meeting of the 
American Thstitute of Electrical Engineers, 
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that the time of exposure of any part of the plate is extremely 
short. To meet this demand the most sensitive plates that 
can be made should he uced. The width of the tand with 
any given plate depends largely upon the time of exposure. 
Then, too, a plate is *o be desired that will photograph to- 
ward the red end of the spectrum as well as inthe blue. The 
band does not possess very sharp outlines, but gradually 
shades off from dark to light. 

These objections do not have so much weight, however, in 
cases where the general direction of the variation of the cur- 
rent is what is wanted more than any exact measurement of 
its amount, and in the majority of cases this is really what is 
wanted. 

Another objection of a different nature that seems difficult 
to avoid is the fact that the coil, which is wound upon the 
tube, must necessarily possess a small amount of self-induc- 
tion. It may be said, however, that-even though we are pro- 
hibited from measuring certain currents on account of this 
self-induction, we are always sure that we are measuring the 
exact current which is flowing through the coil. 


Cost of Alternating and Continuous Current 
Machines. 

According to a recent statement of Prof. Forbes an alter- 

nating current dynamo can be obtained about 4o per cent. 

cheaper than a direct current machine for the same capacity 


when dealing with large powers. 


Relative 


Practical Notes on Dynamo Calculation.—VIlI. 


BY ALFRED E. WIENER. 

b.—Energy Dissipated by Hysteresis. 

The iron of the armature core is subjected to successive 
magnetizations and demagnetizations. Owing to the mole- 
cular friction in the iron, a lag, in phase, is caused of the 
effected magnetization behind the magnetizing force that 
produces it, and energy is dissipated during every reversal 
of the magnetization. The name of ‘‘Hys/eresis” (from the 
Greek vorepéw, to lag behind) was given by Ewing, in 
1881, to this property of paramagnetic materials, by virtue 
of which the magnetizing and demagnetizing effects lag be- 
hind the causes that produce them. 

Although Warburg,! Ewing,? Hopkinson*® and others 
have made numerous researches about the nature of this 
property of paramagnetic substances, it was not until re- 
cently that a definite Law of Hysteresis was established. In 
an elaborate paper presented to the American Institute of 
Electrical Engineers, on Jan. 19, 1892, Charles Proteus Stein- 
metz‘ gave the results of his experiments, showing that the 
energy dissipated by hysteresis is proportional to the 1.6th 
power of the magnetic density, directly proportional to the 
number of magnetic reversals and directly proportional to 
the mass of the iron. This law he expressed by the empirical 


formula: 
H,=mx B&xXNxmM,, 
where //, = energy consumed by hysteresis, in ergs ; 
n, = constant depending upon magnetic hardness 


of material (‘‘Hysteretic Resistance”); 
density of lines per cm? of iron; 
frequency, or number of complete cycles of 
2 reversals, per second; 
M, mass of iron, in cm’. 
The values of the hysteretic resistance found by Steinmetz 
for various kinds of iron are given in the following table: 


B 
N, 


‘Warburg, Wiedem. Ann., XIII., page 141 (1881); Warburg & 
Hoenig, Wiedem. Ann., XX., page 814 (1884). 


*Ewing, Proceed. Royal Soc. XXXIV., page 39 (1882); Philos. 


Trans., Part II., page 526 (1885). 
*J. Hopkinson, Philos. Trans. Royal Soc., Part II., page 455 (1885). 
‘Steinmetz, Trans., A. I. E. E., volume IX., page 3; The Electrical 
World, XTX., pages 73, 89 (1892); XX., page 285 (1892.) 
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TABLE XXIIIL—HYSTERETIC RESISTANCE 
KINDS OF IRON. 


FOR VARIOUS 


: Hysteretic Resistance. 
Kind of Iron, * 
1 


Sheet Iron, magnetized lengthwise "0025 to “005 


i Sa es Kien sk se eeeeen gtats ok "0035 
op A Ce Se as | "004 
Tihs oes CLE ct sit ahaa ote tea eels Saw ox "005 
66 ‘* magnetized across Lamination,........ ‘007 
Iron Wire, length- magnetization Wee eee er ee *0035 
ad a RS pS pall ca, MR a so “O40 
Wien se, reer toe. er "0023 
$s SERED sos 5 bc-5 och ie oes 0s + < 0033 
Cast Iron, ordinary, mean................ bee O13 
“« * containing 4% Aluminium.............. "0137 
yiwey Time Meroe yt tee es | “0146 
MPR I RUPINRD 5c CEST Ss ai kx Sirs $5 ie oka eNe Se | °0043 
RMN, MUM ido oa odin et db cic s tstleewe s Ses ‘070 
“e Pr hes oe es cleo om cece g ‘027 
“ We US ob ce atk bers Lada oe cae: | “O165 
ears pee oe ee ‘O12 to ‘028 
‘6 i re a gh Cg on et pny ‘003 ** ‘009 


For the materials employed i in “building up ae armature 
core, according to this table, we can take the following aver- 
age values of the hysteretic resistance: 

Sheet iron : 7, — .0035, 
Iron wire : 7, .O40. 

Inserting these values in Steinmetz’s equation, and reduc- 
ing the latter to our practical units, we obtain for the energy 
loss by hysteresis in any armature having core built of discs 


or ribbon: 
.0035 xX (= : x N, 
6.45 
5 xX 10-7 x wre x MN, 





28,317 x M 
ae, (9) 


== 10-7 


and in any armature with core of iron wire: 


W), 7 x fo—s ob1-6 x N, x M, (37) 
where w, — energy absorbed by hysteresis, ‘in watts; 
1 watt — 10’ ergs; 
6, — density of lines in armature body, per square 
inch of core section; 
; ' : N 
N, frequency, in cycles per second, a) fp : 
N — number of revs. per min., ? — num- 


ber of pairs of helices 


M = mass of iron in armature core, in cubic feet; 





3 cu. &. ‘98,317 cm’. 
The mass, in cubic feet, for both drum and ring armatures 
1S 
Vv ee a Kiedy Mh Bg K By sia 
d se “a 28 -——* (38) 
d,’’ — mean diameter of armature core, in inches; 
he length of armature core, in inches; 
b, — radial depth of armature core, in inches; 
k, == ratio of net iron section to total cross section, see 
Table XVIII, Chap. 12; 
1728 multiplier to convert cubic feet into cubic inches. 


Formulae (36) and (37) can be rendered more convenient 
for practical use by uniting the terms 5 x 1077 x &, 1°, and 
5.7 X 10-5 x 9,1, respectively, into one factor, 7, the 
factor of hysteresis, that is the energy absorbed by hysteresis 
in one cubic foot of iron, when subjected to magnetization 
and demagnetization at the rate of one complete cycle (two 
reversals) per second. 

For convenience, the author, in Table X XIV., has cal- 
culated the numerical values of these hysteresis factors, 7, for 
all core densities froth 1¢,000 to 125,000 lines per square inch, 
thus simplifying the equation for the hysteresis loss into the 
formula: 

w—nxwN, x mM (39) 

In Table XXIV,, columns headed »~+48c are added 

for the case the hysteresis Joss is to be calculated for an arma- 


THE ELECTRICAL WORLD. 





VOL. XXIII. No. 26. 


ture, of which the weight, in pounds, of the iron core is 
known. 


TABLE XXIV.—HYSTERESIS FACTORS FOR DIFFERENT CORE 


DENSITIES. 





Watts dissipated at a frequency Watts dissipated at a frequency 























eaeetic of one complete magnetic Magnetic of one complete magnetic 
7. cycle per secoad, —s cycle per secon 
Armature ~~ || Armature ‘ 
Lee Sheet iron, __Iron wire. NM —, Sheet iron. Iron wire. 
saetetid p.cu. ft.) per Ib. |p. cu. ft.) per Ib earee hi. p.cu. ft.) per Ib. p. cu. ft.) per Ib. 
” n+480)} | +480 n |nt480) 9 | #480 
10000} 1°25 | ‘0026| 14°3| *030|| 66000| 25°72| °0537| 294°0| *613 
15000 | 2°40| *0050| 27°4] °057 || 67000] 26°34] *o550] 301°0| ‘628 
20000} 3°79| °0079| 43°3] *090|| 68000 | 26°97 | *0563| 308°2| °643 
25000 | 5°42] ‘O113} 62°0| *129|| 6g000| 27°61 | °0576] 315°5| °658 
30000} 7°30] *o152| 83°5 174 || 70000] 28°26] -0§89| 322°8| -673 
31000] 7°70] ‘o160| 88:0] *183]| 71000] 28°91 | -0603| 330°1| °688 
32000] 8'I0| ‘0168| 92°6| *192|| 72000] 29°56] *0617 | 337°6| “704 
33000] 8°50] °0177]| 97°2 202 || 73000 | 30°22] °0631| 345°1| ‘720 
34000} 8°91} *o186/ 101°8| +212]! 74000| 30°89] 0645] 352°9| °736 
35000 | 9°33] ‘0195 | 106°5| *222]| 75000) 31°56| -0659| 360°7| *752 
36000 | 9°76] *0204] 111°5 232 || 76000/ 32°23] °0673/ 368°5| °768 
37000 | 10°20| 0213] 116°5 242 || 77000} 32°91 | *0687| 376°3] °784 
38000 | 10°65 | *0222] 121°6 253 || 78000} 33°60} *0701 | 384°2]| ‘800 
39000 | 11°10 | *0231| 126°8}| +264 || 79000] 34°29] °0715| 392°1| °817 
40000 | 11°55 | °0240/ 132°0| *275 || 80000! 34°99] °0730| 400°0| *834 
41000 | 12°01 | *0250/ 137°2| *286|| 81000] 35°69| -0745| 408°0| -851 
42000 | 12°48 | 0260] 142°5| *297 || 82000] 36°40| '0760| 416°0] -868 
43000 | 12°96 | 0270] 148°0| +308] 83000] 37°11] *0775| 424°0 885 
44000 | 13°45 | "0280/ 153°7| *320|| 84000/ 37°82] -0790| 432°4| -go2 
45000 | 13°95 | 0290} 159°4| *332 || 85000} 38°54] -0805| 440°8| -o19 
46000 | 14°45 | 0300] 165-1 | ~-344|| 86000] 39°27| °0820| 449°2] -936 
47000 | 14°95 | *0311|170°8| *356 || 87000| 40°01 | -0835| 457°6| -954 
48000 | 15°45 | °0322|176°6| *368)|| 88000} 40°75| -0850| 466°0| -972 
49000 | 15°96 | *0333| 182°4| *380|| 89000} 41°50/ °0865| 474°5| 990 
50000 | 16°48 | -0344| 188°3| *392 || goooo] 42°25] ‘0881 | 483°0| 1-008 
51000 | 17 “OL | "0355 | 194°3| °405 || 91000] 43°00] *0897 | 491°5 | 1023 
52000 | 17°55 | °0366| 200°6| *418|| g2000] 43°76] *0913| 500°0| 1-042 
53000 | 18°10 | *0377| 206°9| *431 || 93000| 44°53} °0929 | 509°0| 1-064 
54000 | 18°65 | 0388 | 213°2| *444|| 94000] 45° 30| °0945 | 518°0| 1080 
55000 | 19°21 | *0400] 219°5| *457 || 95000] 46°07| ‘0961 | §27°0| 1°098 
56000 | 19°78 | *0412] 226°0| *470|| g6000| 46°85} 0977 | 536°0| 1°116 
57000 | 20° 35 | 0424] 232°6| 484 || 97000} 47°63] °0993| 545°0| 1°135 
58000 | 20°92 | 0436! 239°2! *498|| g8000] 48°41] -1009 | 554°0} 1°154 
59000 | 21°50} °0448 | 245°8| *512|| 99000} 49°20] 1025 | §63°0| 1°173 
60000 | 22°09 | '0460 | 252°5]} *526|| 100000 | 50°00, “1041 | §72°0| 1-192 
61000 | 22°69 | 0472] 259°4] *530]|| 105000 | §4°06| -1127 | 618°0] 1° 290 
62000 | 23°29 | "0485 | 266°3| *554 || 110000 | 58°23} *1215 | 666°0/ 1° 388 
63000 | 23°89 | ‘0498 | 273°0| °568 | 115000 | 62°53} *1305 | 715°0| 1-490 
64000 | 24°50] “0511 | 280°0| *583 || 120000 | 66°95 | 1400 | 765°0] 1°595 
65000 | 25°11 | 0524] 287°0} 598 || 125000 71°50) "1500 817°5| 1°705 





The values of » contained in this table are graphically 
represented in Fig. 14, two different scales being used in 
plotting the curves, as designated. ‘ 

With regard to the exponent of %,, in formule (36) and 
(37), which Steinmetz found to be approximately = 1.6 
over the whole range of magnetization, Ewing,! by very re- 


os 


] 
Seeeen 


“CYCUE- 
& S 


TRONIWIRE [PERTCYCLET TTT ttt 


s 
§-DIBSIPAT-E.0-PER-GU+- FT OF++ +++ 





AT TS-DISSHRATED-PER-CUTFT+OF 
$ 


WATT! 





Hat 
[TSRE! 
& 8 








coo 
anna MoH 
= 
= 


FIG. 14, 


cent investigations has found that it varies at different mag- 


"J, A. Ewing and Miss Helen “G. Klaassen, Philos. Trans. Roy. 
Soc.; “Electrician” (London), yolume XXXIJJ,, pages 636, 668, 713; 
XXXIIIL., pages 6, 88 (April and May, 1894); The Electrical World, 
XXIII., pages 569, 573, 614, 680, 714, 740 (April and May, 90 "Blege 


trical Engineer,” XVIL, page 417 (May 9, 1894), 
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netizations. In the case of thin sheet iron (.0185 inch), for in- 
stance, the hysteretic exponent ranged as follows: 


TABLE XXV.—HYSTERETIC EXPONENTS FOR VARIOUS 
MAGNETIZATIONS. 


Magnetization. 


Hysteretic Exponent. 


In Lines per c. m.? In Lines of Force per 





(Gausses). sq. inch, 

200 to 500 1,300 to 3,000 1°9 

500 ** 1,000 3,000 ** 6,500 1.68 
1,000 ** 2,000 6,500 ‘* 13,000 1.55 
2,000 ‘* 8,000 13,000 ‘* 50,000 1.475 
8,000 ‘* 14,000 50,000 ‘* 90,000 2 





Although Ewing thus has shown that no formula with a 
constant exponent can represent the hysteretic losses within 
anything like the limits of experimental accuracy, he con- 
cludes that Steinmetz’s exponent 1.6 gives values which 
are nowhere so grossly divergent from the truth as to unfit 
them for use in practical calculations. This conclusion 
holds particularly good for the densities applied in dynamo- 
electric machinery, as from the table given above can be seen 
that for densities between 4 and 14 kilogausses (25,000 and 
go,000 lines per square inch, respectively), see Table X VIL, 
chapter 12, the hysteretic exponent, according to Ewing’s ex- 
periments, varies from 1.475 to 1.7, the average of which is 
1.59, indeed a good agreement with Steinmetz’s value. 

Experiments on the variation of the hysteretic loss per 
cycle as function of the temperature have been made by Dr. 
W. Kunz,! for the temperatures up to 800 degrees C. They 
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show that with rising temperature the hysteresis loss de- 
creases according to a law expressed by the formula 


H=a-+ di, 
where H = hysteresis loss per cycle, in ergs; 
/ = temperature, in centigrade degrees. 


a and 6=constants for the material, depending upon 

the temperature and on the maximal induction. 
The decrease of the hysteretic loss, consequently, consists 
of two parts: one part, ’ 4 which is proportional to the in- 
crease of the temperature, and another part, @, which 
becomes permanent, and seems to be due to a perma- 


‘Dr. W. Kunz, “Elektrotechn. Zeitschr.,’’ volume XV., page 194 
(April 5, 1894); The Electrical World, XXIII., page 647 (May 12, 1894). 
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nent change of the molecular structure, produced by heating. 
This latter part, in soft iron, is also proportional to the tem- 
perature, thus making the hysteretic loss of soft iron a linear 
function of the temperature, but is irregular in steel. 

The curves in the latter case show a slightly ascending line 
to about 300 degrees C., then change into a rapidly descend- 
ing straight portion to about 600 degrees C., when a second 
“knee” occurs, and the descension becomes more gradual. 

The writer has refigured all of Kunz’s test results, basing 
the same upon the hysteresis loss at 20 degrees C. as unity 
in every set of observations. In Fig. 15 dotted lines have 
then been drawn, enclosing all the values thus obtained, for 
soft iron and for steel, respectively, and two full lines, one 
for each quality of iron, are placed centrally in the planes 
bounded by the two sets of dotted lines, thus indicating the 
average values of the hysteretic losses, in per cent. of the 
energy loss at 20 degrees C. Arranging the same in form of 
a table, the following law is obtained: 


TABLE XXVI.—VARIATION OF HYSTERESIS LOSS WITH 
TEMPERATURE. 


Energy dissipated by Hysteresis in per cent. of 
ae P 7 . Hysteresis Loss at 20° C 
lemperature in Centi- 
grade Degrees. —_—_—- 


Soft Iron, Steel. 

20° 100 100 
100° go 103 
200° so 106 
300° . 70 110 
400° 60 80 
500° 50 50 
600° 40 20 
700° 30 15 
‘800° 20 10 
20° 70 40 





lhe last row of this table, which gives the hysteresis loss 
at 20 degrees C., at the end of the test, shows that the energy 
required to overcome the hysteretic resistance is reduced to 
about 70 per cent. in case of soft iron and to about 40 per 
cent. in case of steel, after having been subjected to magnetic 
cycles at high temperatures. Kunz further found that the 
hysteretic energy loss can thus be considerably reduced by 
repeatedly applying high temperatures while iron is under 
cyclic influence. 

For soft iron a set of straight lines was obtained in this way, 
each following of which had a lower starting point, and de- 
scended less rapidly than the foregoing one, until, finally, 
after the fourth repetition of the heating process, a stationary 
condition was reached. 

For steel, already the second set of tests with the same 
sample did not show the characteristic form of the, at first 
ascending, then rapidly, and finally slowly descending steel 
curve, but furnished a rapidly descending straight line. For 
every further repetition, the corresponding line becomes less 
inclined, and for the fifth test is parallel to the axis of 
abscissae. Steel, therefore, after heating it but once as high 
as 800 degrees C., loses its characteristic properties, and 
with every further repetition becomes a softer, less carbona- 
ceous iron. 

c.—Energy Disstpated by Eddy Currents. 

From his experiments Steinmetz also derived that the 
energy consumed in setting up induced currents in a body 
of iron increases with the square of the magnetic density, 
with the square of the frequency, and in direct proportion 
with the mass of the iron: 

HA, ex Bx N, x MM; 
H,-= energy dissipated by eddy currents, in ergs; 
B - density of lines of force, per cm? of iron; 
N 


N, — frequency, in cycles per second, re 
IO 


P; 


M, = mass of iron, in cm‘; 
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870 


é, = constant, depending upon the thickness and the spe- 
cific electric conductivity of the material: 
n* “ 
é e ™ Soe Hoe 


10-9 = 1.645 x 6 xX yw, X 107-9 


6, — thickness in cm; 
¥, — specific conductivity in mhos; 
for iron: y, 100,000 mhos; 
for copper, y, == 700,000 mhos. 
Inserting the value of ¢,, with reference to iron, into the 





~ CORE DENSITY, IN-LINES OF FORCE P. 8Q. INCH, 


FIG. 16. 


above formula, and transforming into practical units, the 
eddy current loss in an armature, in watts, is obtained: 





> 2 
Ww, —= 10-7 X 1.645 x (2.54 6)® xX 1074 x a 
> ( 2 ) 6.45 
<a x 06087 x 2 e-= 7.08 x 107° x OF x Se, 
CF & ee. (40) 


TABLE XXVIT.—EDDY CURRENT FACTORS FOR DIFFERENT 
CORE DENSITIES AND FOR VARIOUS LAMINATIONS. 



































Magnetic |Watts dissipated per cubic | Magnetic Watts dissipated per cubic 
Density foot of iron at a frequency anety foot of iron at a frequency 
Armatwe of 1 cycle per second, | Armature of 1 cycle per second. eines 
Lines of | Thickness of Lamination, 3! thoes al Thickness of Lamination, § 
Force ye [Tsuna 2 Ta 7 Force | 7, 1° Ee. ” : ” 
per sq. in.| *o10’” 020'" | *o40' o80’ ||\per sq. in.| "O10 020’ | 040) 080) 
10000 | ‘0007 | '003| ‘O12| *046|| 66000] -0315 | °126/ *503|2°013 
15000 | *‘OO16| *007| °026} *104|| 67000] °0325| °130| °519|2°075 
20000 | *0029| ‘012| °046| °185 || 68000] -0335] °134| °534| 2°137 
25000 | '0045 | 018] °072| °288|| 69000] -0345 | °138| *550|2°200 
30000 | ‘0065 | -026| *104| *416|| 7oO00] -0355|°142| °566| 2° 265 
31000 | 0070] -028| ‘111 | *444|| 71000] -0365]°146| °582/)2°330 
32000 | '0074] °030| "118 | °472|| 72000] °0375|°150| °599}:2° 396 
33000 | *007g9 | °032| °126|] ~§03]| 73000] -0385]°154| *616)| 2°463 
34000 | “0084 | 034] 134] °534|| 74000] °0396] °158/ °633]2°530 
35000 | ‘008g | -036| *142]| °567 || 75000] -0407| °163/ *650)| 2°600 
36000 | 0094 | °038| *150| *600]| 76000] -0418| °167| *668| 2°670 
37000 | ‘0099 | ‘040! -158!| °633]| 77000; 0429] °171| *68512°740 
38000 | 0104] °042| °167| °667 || 78000] 0440] °176| *703|2°810 
39000 | ‘O110| °044] °176] *703|| 7QOOO| -0451] *180| +721] 2°883 
40000 | ‘O116| *046] °185| *740|| 80000] -0462| °185| °740]2°958 
41000 | 0122] °049| *194| °777/|| 81000/ 0474] "190/ *758| 3°033 
42000 | 0128} ‘051 | *204] °815|| 82000] -0486] *194| *777}3°108 
43000 | ‘01 34] °054| *214| °855/|| 83000] -0498| *199| *796} 3°184 
44000 | ‘0140 | *056| *224] *896/|| 84000] ‘o510| *204/ *815 | 3°260 
45000 | °0146| 059 | °234| *937 || 85000} °0523| *209| °835 | 3° 340 
40000 | 0153] ‘061 | °245| °979|; 86000] -0535/°214/ °855]3°420 
47000 | ‘0160 | :064 | *256| 1°022]| 87000] .0548]| *219| °875| 3°500 
48000 | *0167 | -067 | -267| 1°066]| 88000] -0560| °224} *895| 3°580 
49000 | °0174| °070] °278| 1*110|| 89000} -0§73] °229| *916/ 3° 662 
50000 | ‘O181 | °072] *289]1°155 || goooo} -0586| *234| °937)3°745 
51000 | ‘0188 | *075 | 300] 1°200]} g1000} -0599| *240| 958] 3°830 
§2000 | ‘0195 | °078] * 312] 1°248]| 92000] ‘o612 245 | °979}3°915 
53000 | "0202 | ‘O81 | *324]1°297]|| 93000] ‘0625 | *250| 1000} 4°000 
54000 | ‘0210| *084] *337/1°346|| 94000] -0638] °255|1°021 | 4°085 
55000 | °0218} *087 | *349/ 1° 397 || 95000] -0651| *261 | 1°043]4°170 
56000 | *0226] *ogI | * 362] 1°448)|| 96000] *0665 | *266/1°064] 4°257 
57000 | *0234 | *094| *375 | 1°500}| 97000] *0679 | *272| 1086) 4° 345 
58000 | 0242 | °097 | *389]1°555|| 98000] 0693] °277/ 1° 109] 4° 436 
§9000 | ‘0251 | “101 | *403|1°610]|| ggQo00| °0707 | *283/1°132)4°528 
60000 | *0260 | ‘104 | *416]| 1°665 || 100000} *07 22} *289/ 1°156| 4°622 
61000 | *0269 | ‘108 | 430] 1°720|| 105000} °0797 | *319/ 1°274] 5° 095 
62000 | '0278| ‘IIL | *444]1°776]|| 110000| 0875 | °350| 1° 398) 5°593 
63000 | *0287 | “115 | *458] 1°833]| 115000] ‘0955 | °382| 1°528)6°113 
64000 | °0296| *118 | *473]| 1891 || 120000) *1040| *416| 1°664 | 6°655 
65000 | °0305 | *122| *486] 1°951 || 125000| *1128]| °451| 1°806| 7°222 
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6 = thickness of lamination, in inches; 

38, = core-density, in lines of force, per square inch; 
N, = frequency, in cycles per second; 
M = mass of irou, in cubic feet. 

Uniting again 7.22 x 10~*® x 6* x 9%, into one factor, 
in this case the Eddy Current Factor, &, we have the simpli- 
fied formula: 

w, == &x N? x MW. (41) 

The values of ¢ for core-densities from 10,000 to 125,000 
lines per square inch and for laminations of thickness, 
6 = .010”, .020”, .040” and ,o80”, are given in Table 
XXVII. 

Curves corresponding to the values of € in the above 


table are plotted in Fig. 16. 
(To be continued.) 


Woven Wire Brushes, 


Lo the Editor of The Electrical World : 

I greatly dislike making claims for priority, and I do so in 
the present case merely in the interests of the public. 

I observe that it is being claimed that certain “ broad 
fundamental ” U.S. A. patents, dated 1889 and 1891, control 
“all forms of woven wire dynamo brushes,” or, as we cail 
them in England, wire gauze brushes. Permit me, there- 
fore, to announce to all whom it may concern, that in the 
British patent 12,372 of Oct. 16, 1885, in the names of L. 5. 
Crossley,,W..T. Godden and myself, for “Improved means 
for regulating the action of dynamo-electric machines,” the 
following passage occurs: “The brush or rubber may be 
composed of fine wire gauze rolled into a flat mass of the 
requisite thickness, and to prevent the fraying of the edges, 
we cut the gauze from the sheet diagonally.” The late L. I. 
Crossley’s share of the patent relates to the governing of a 
shunt wound dynamo running at a variable speed and occa- 
sionally in reverse directions, as in train lighting. The other 
details of the patent were invented by me, and Mr. Godden’s 
name appeared as senior partner of my firm. I did not 
recognize, at the time, the importance of wire gauze brushes, 
though they worked excellently from the first. This was, 
perhaps, because even in 1885 my dynamos were practically 
sparkless. Unfortunately for me, no claim was made in the 
patent for wire gauze brushes, and the invention is and al- 
ways has been public property. For this reason I write this 
letter. 

A somewhat similar claim was set up in this country some 
time ago, and I was obliged to stop it privately, as I was un- 
able to do so publicly, because professional etiquette in Eng- 
iand strictly forbids all direct advertising by consulting engi- 


neers. 


London, England. ALEXANDER P. TROTTER. 





The Antwerp Exhibition. 


One of the features of interest in the Antwerp Exhibition 
will be a number of exhibits illustrating the history and 
progress of the various forms of artificial illumination. All 
kinds of lights, from the early Pompeiian and Roman lamps 
down to the most modern forms of electric lamp, will be rep- 
resented. To electrical engineers a complete series of ex- 
hibits of this character would be both an interesting and in- 
structive sight, and it is to be hoped that every effort will be 
made to make it as complete as possible. 


Underground Electric Railway for Paris. 


Work will soon be begun on the underground electric rail- 
way from the Bois de Boulogne to the Porte de Vincennes, 
which will have a length of 11.2 kilometres and the tunnel 
a diameter of 6.3 metres. The speed of trains will be 20 
kilometres per hour, and the voltage of the electric current 
500, 
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Lune Work of Hertz.—Yhe first part of a Royal Institute 
lecture by Prof. Lodge is published in the Lond. “Elec.,” 
June 8. A portrait ot Hertz and a complete list of eighteen 
of his papers, which are not incorporated in his bovuk, are 
given. In the lecture he gives experimental demonstrations 
of the outcome of Hertz’s work; the present portion is some- 
what elementary, starting with analogies of electrical and 
other waves, and a brief description of the vibrator. The 
lecture is discussed in the leading editorial, where the ap- 
paratus as made by Dr. Lodge is briefly described; the oscil- 
lating sphere and the sparking apparatus are enclosed in a 
wooden box, the waves set up being allowed to escape only 
in one direction through a circular aperture in front, thus 
forming a sort of electrical lantern, which was here ex- 
hibited for the first time; the present apparatus is said to 
simplify greatly the demonstration of Hertz’s researches. 

Flow of Electricity from Points.—An article by Mr. 
Precht from the “Ann. Phys. u. Chem.,” volume X LIX., 
page 150, on the absolute measurement of the flow, is ab- 
stracted in the “Foreign Abstracts of the Inst. of Civ. Eng.,” 
volume CXYV., Part I.; the voltage at which flow began was 
quite different for the positive than for the negative conduc- 
tor and differed also very greatly with the materials and 
their conditions; among other things he found that there 
was less discharge from a bundle of points than from a single 
one; to produce a charge of 100 x 10~9 amperes, from one 
particular needle, an average voltage of 8,188 was required; 
in the paper some calculations are given of the quantity dis- 
persed silently by an ordinary lightning conductor during a 
storm. 

Electric Waves.—A correspondence of Mr. Deeley is pub- 
lished in the Lond. “Elec.,” June 8, and is discussed editori- 
ally; the question involved refers as to whether electric and 
magnetic fields can exist independently. 

Electro-Magnetic Properties of Parallel Conduciors.—The 
article by Mr. Steinmetz, mentioned in the Digest last year, 
is abstracted in the “Foreign Abstracts of the Inst. of Civ. 
Eng.,” volume CXV., Part I. 

Electricity and Its Connection with Other Physical Phe- 
nomena.—An article by Mr. Schwartze on this subject is 
published in the “Elek. Anz.,” May 31. 

Electrici'y from Waterfal/s.—A note in 
June 9, reférs to experiments of Mr. Lenard made with 
waterfalls in the Alps, showing that the water is charged 
positively and the air surrounding it negatively. 

MAGNETISM. 


“Cosmos,” 


Intense Magnetic Fields. —A translation of the article of 
Prof. Du Bois, mentioned in the Digest April 7, May 5 and 
May 19, is published in abstract in the “Phil. Mag.” for June. 
A large ring was used, made of the best Swedish iron, 50 
centimetres mean diameter and 10 centimetres thick; a 


magnetomotive force of. 108,000 ampere turns could be used, 
the highest value of the inductance was about 18@ henrys, 


corresponding to a time ratio of 75 seconds. He found that 
the absolute leakage diminished considerably as the current 
was increased, and that it was therefore a fallacy to assume 
that leakage must always increase when saturation is being 
approached; the leakage was also considerably diminished 
by the ampere turns near the air gap, which fulfilled the inne- 
tion of keeping the flux from spfeading; the strong fields 
were produced by concentrating the flux through. properly 
shaped pole pieces, the shape of which was determined em 
pirically ; a truncated cone of a semi-vertical angle of 60 de- 
grees was found best; for a diameter of the field of 5 milli- 
metres, H was equal to 36,800 C. G. S. units and for 3 miulli- 
metres, 38,000; the induction in a piece of thin iron wire was 
found to be 60,000, which corresponds to a tension of 144 
kilograms per square centimetre. He thinks that it is pos- 
sible to obtain fields of 40,000 with such magnets, but that 
above this it would require apparatus out of proportion with 
the purpose in view. 

Magnetization al High Frequency.—The paper abstracted 
in the Digest June 16 is abstracted more fully in the “Phil. 
Mag.” for June. 

Magnetic Action of Cathode Rays.—TVhe Lond. ‘‘Elec.,’ 
June 8, contains an article discussing Lenard’s experiments, 
more particularly the fact thet cathode rays are deflected by 
a magnetic force. 

Alternate Current Magnets.—The article abstracted-in the 
Digest June 2 is published in full in the “Phil. Mag.” for 
May. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Polarity Indicafor.—In the ‘‘Zeit. fuer Elek.,” May 15, 
Mr. Kratzert states that with litmus paper, curcuma pape 
and pole-reagent paper, the positive electric pole acts like an 
acid and the negative like a base (allcali); if litmus paper is 
moistened with acid the positive pole will color it black and 
the negative blue; if moistened with a base the reaction is the 
same as with ordinary paper. 

Hummel Meter.—A translation of the description of this 
meter, referred to in the Digest June 9, is given, together 
with the illustrations, in the Lond. “Elec. Rev.,” June 8. 

Physical Untts,—An article by Mr. Maclean is begun in 
the Lond. “Elec. Eng.,” June 8. 


DYNAMOS AND MOTORS. 

Non-Synchronous Motors.—A mathematical paper on 
motors with short circuited armatures, by Prof. Potier, is 
published in the “Bul. Soc. Int.” for May; fundamental for- 
mulas are deduced and their application illustrated by numeri- 
cal examples. In the discussion, Mr. Boucherot gives a 
summary of the results, in the form of curves, of the measure- 
ments mentioned in the Digest June 23, under “Transmis- 
sion of Power.” 
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Polymor phigue Generators.—The classification given in 
Mr. Hospitalier’s article (see Digest, June 16), together with 
the list of installations where the various types are used, is 
published in the Lond. “Elec. Eng.,” June &. 

Cuil-Helmer Generaiur,—aA translation of the descriptive 
article mentioned in the Digest, Nov. 18, 1893, is given in 
the “Foreign Abstracts of the Inst. of Civ. Eng.,” volume 
CXYV., Part I. 

ARC AND INCANDESCENT LIGHTS. 

Muluple-Filament-Lamp Base.—A base 1s described and 
illustrated in the “Elek, Anz.,” June 3, in which all three 
filaments are connected with one end to one pole and the 
other ends with three metallic rings on the base, connection 
to which is n:ade with three concentric milled head keys. 

Investigations with the Alternating Current Arc.—An ab- 
stract of the article by Mr. Blondel, mentioned in the Digest 
Oct. 14 and 28, 1893, is given in the “Foreign Abstracts of 
the Inst. of Civ. Eng.,” volume CXV., Part. I. 

TRANSMISSION OF POWER. 

Power Distribution by Electricity, Water and Gas.—A paper 
by Mr. De Segundo is reprinted in part in the Lond. “Elec. 
Eng.,” June 8; it is devoted ertirely to the mechanical engi- 
neering features of the problem. 

Polyphase Transmission.—A short abstract of the article 
mentioned in the Digest May 19 is given in the Lond. 
“Elec. Eng.,” June 8. 

ELECTRIC RAILWAYS. 

Electric Traction,—The criticisms of Mr. Lea of the views 
of Prof. Kennedy, abstracted in the Digest May 19, are con- 
tained more in detail in London “Engineering,” April 27. 
Mr. Lea calls attention to the fact that no allowance was 
made for the dead weight of the locomotive, which does not 
exist in electric trains; he works out the efficiency of 69 per 
cent. from the indicated horse power to that exerted at the 
wheels; in addition, the ratio between the fuel efficiencies of 
stationary locomotive engines will be at least five to three, if 
not more, the final ratio based on coal bills being, therefore, 
as 34.5 to 24, which is quite different from the figures of 
Prof. Kennedy; in conclusion, he calls attention to the fact 
that no system is best for all cases, and that there is a proper 
place for cable lines, as also for oil and gas motors. 

In a communication to the Lond. “Elec. Rev.,” June 8, 
Mr. Sellon criticises a recent statement in that paper (see 
Digest, June 23), claiming that it, as well as the statement of 
Prof. Kennedy, are erroneous; he suggests that the working 
cost of the South Staffordshire, the Liverpool and the Black- 
pool systems will show figures which will compare favorably 
with any single form of traction in that or any other coun- 
try. In the same issue Mr. Dickenson criticises the same 
statements and claims that electric lines are operated 6 cents 
per mile cheaper than steam tramways. 

Corrosion of Pipes.—The Lond. ‘‘Elec. Rev.,” June 8, in 
in au editorial, gives a brief synopsis of the discussion of Mr. 
Farnham’s paper, read at the American Institute of Electrical 
Engineers, and claims that the term electrolysis was misap- 
plied in this discussion, and that it was not electrolysis but 
electro-chemical effects on metals which was under discus- 
sion. With platinum plates it requires about 1.5 volts to de- 
compose acidulated water, but between lead plates a much 
sinaller voltage is required, between iron still smaller and be- 
tween zinc still less, as the affinity of the metal enters into 
the reaction; metal pipes in moist earth are already just on 
the point of corrosion, so that the slightest additional force 
in the form of electrical voltage at once determines vigorous 
action, the various extraneous voltage being added to their 
own; electrolysis might be confined to the splitting up of 
compounds between electrodes which are not acted upon 
themselves, while in chemical action one or both electrodes 
enter into the action. 

Mountain Railway.—The Lauterbrunnen-Muerren railway 
(the electrical part of which is not really a steep grade road) 
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is described and illustrated in “Cosmos,” June 2; a short ab- 
stract of the article is published in the Lond. “Elec. Eng.,” 
June 8. 

Guernsey.—An illustrated description of the railway on 
this island installed by Siemens Brothers, of London, is given 
in the “Bull. de I’Inst. Montifiore,’ May 31; in includes 
some working drawings, switchboard and car wire diagrams 
and a diagram of the currents during a trip. 

-Lyons,—An illustrated article by Mr. Birthon is begun 
in “L’Elec.,” June 2; he discusses in general the calculation 
of the motive power for electric railways, the line, etc. 

Newcasile.—A report for the proposed railway is pub- 
lished in detail in the Lond. “Elec. Eng.,” June 8. 
CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 

Portsmouth.—The greater part of the issue of the Lond. 
“Elec. Rev.,” June 8, is devoted to a long and well illustrated 
description of the recently inaugurated plant in this city. It 
is of interest partially because it is the first plant in England 
in which the flywheel of the engine is formed of the fields of 
the alternator and that currents used for street arc lighting 
are obtained from rectified alternating currents; it is claimed 
that this station has departed more than any other in England 
from the recognized engineering practice; also that Ferranti 
can claim the honor of being the first to use commutated 
currents in actual work. The commutators, or rectifiers, are 
described and illustrated; there are five circuits, each for 20 
arc lamps at 12 amperes; the current is commutated by a 
simple four-part commutator, running at 1,500 revolutions 
and driven by a synchronous self-starting alternating cur- 
rent motor; there is said to be no more sparking than with a 
Brush machine; the current for these circuits is supplied by 
a special transformer, in which the E. M. F. varies according 
to the load on the secondary, the current being automatically 
kept constant, thus forming a constant current transfornier; 
this result is obtained by means of a movable primary coil, 
suspended and balanced so that it will be floated by the sec- 
ondary coils, any increase in current in the latter causing 
repulsion and a consequent motion of the primary coil, which 
decreases the voltage, thus keeping the current constant. 
The transformers for the incandescent light circuits may be 
adjusted for full or half load by means of a key, which con- 
nects the two halves of the primary either in series or in 
parallel and the same with the two halves of the secondary; 
it is the intention to do this automatically. There is also a 
Parsons condensing steam turbine of 100 kilowatts, having 
a range of about 300-fold expansion and a speed of only 
3,000; it is chiefly remarkable as being the largest of its type 
ever built. A description of this station, but without the 
illustrations, is given in the Lond. “Elec. Eng.,” June 8. A 
briefer description, containing some different cuts, is given 
in the Lond. “Elec.,” June 8. 

London “Lightning” publishes an illustrated description 
in the form of a supplement. 

Burton.—An illustrated description of this station is given 
in the Lond. “Elec. Eng.,” June 8; a very short one is given 
in the Lond. “Elec.”; the fuel for the electric plant consists 
of the refuse of the neighLoring gas plant, both being under 
the same management. 

Christiania.—A short abstract of the article mentioned in 
the Digest, June 28, giving a number of the figures, is pub- 
lished in the Lond. “Elec. Eng.,” June 8. 

Earning Capacity of Incandescent Lamps.—The follow- 
ing figures are given in the Lond. “Electrical Industry,” 
june 1, attention being called to the fact that they should be 
used cautiously, as such statistics are often misleading. In 
a large central station supplying an important part of the 
West Central district of London, the number of kilowatt 
hours (per annum) per 8-c. p. lamp installed is as follows: 
Private houses, 5 to 26; stores, 15 to 30; hotels, 30 to 60; 
churches, 3 to 13; theatres, 8 to 20. In another district the 
averages are as follows: Club houses, 44.14; hotels, 41.97; 
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stores, 13.78; restaurants, 27.42; churches, 6.11; hospitals, 
10.46; banks, 22.55; staircases in flats and chambers, 38. 

Storm Indicator. —The Lond. ‘‘Elec.,” June 8, suggests 
editorially that a metallic microphone might be used to give 
warning cf an electrical storm long before the storm is near 
enough to do any damage to the line; it is based on the 
statement of Prof. Lodge that the metallic microphone is so 
delicately constituted that it will respond to feeble electric 
oscillations propagated at enormously great distances from 
the place where it is stationed. 

Laval Steam Turbine.—A very complete description by 
Mr. Sosnowski, with a large number of illustrations, is pub- 
lished in the “Bull. Soc. Int.” for May. 

WIRES, WIRING AND CONDUITS. 

Cause of Shori Circuits. —The Lond. “Elec.,” June 8, in 
an editorial on Hertzian waves, calls attention to the fact that 
the surging caused by electrical disturbances in the neighbor- 
hood of wires is sufficient to give rise to a small spark be- 
tween the wires, which will be followed by an arc if those wires 
are used for conveying currents, and it is claimed that some 
cases of assumed short circuits in electric light leads have 
been caused in this manner; it is suggested that for this rea- 
son the positive and negative leads in a building should be 
separated for some distance. 

Couplings for Underground Wires.—The coupling men- 
tioned in the Digest June 16 is described and illustrated in 
the Lond. “Elec. Rev.,” June I. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Long Distance Telephony and Rapid Telegraphy.—In re- 
ferring to Prof. Pupin’s recent invention (see The Electrical 
World, May 19), the Lond. “Elec. Rev.,” June 8, states that 
the arrangement is old, is founded on fallacies, and instead of 
increasing the working speed tends to do exactly the reverse; 
it suggests that inventors shouid try their inventions before 
patenting or publishing them. 

Microphone.—A microphone made in Germany, consist- 
ing of powdered carbon between a carbon plate and a carbon 
diaphragm, is described and illustrated in the “Elek. Echo,” 
June 9; one of the chief claims of novelty is the method of 
adjusting the rear plate; the loudness and clearness are 
claimed to be better than in any other microphones and the 
consumption of current exceedingly small, being from 0.02 
to 0.005 amperes. 

Telegraph and Telephone Line Construction.—An article 
on the recent German practice, published last year, is ab- 
stracted briefly in the “Foreign Abstracts of the Inst. of Civ. 
Eng.,” volume CXV., Part I. 

Telegraphs in Persia.—A Society of Arts paper: by Mr. 
Wells is published in abstract in the Lond. “Elec. Rev.,” 
June 8. 

Fire Aiarm System in Vienna.—The paper by Mr, Stern 
is concluded in the “Zeit. fuer Elek.,” May 15. 

Pacific Cable.—Another letter on this subject is published 
in the Lond. “Elec. Eng.,” June 8. 

ELECTRO-CHEMISTRY. 

Copper Zinc Accumulator,—The history of this accumu- 
latof is given in a continued article in the “Elek. Anz.,” May 
20 and June 3. 

Electrolysis of Fused Salts.—-The Vautin process for ob- 
taining sodium or caustic soda and chlorine is described in 
Lond. “Electrical Industry,” June 1. (See Digest June 2 
and 23.) 

MISCELLANEOUS. 

Electricity in Plants.—Mr. Hill in Lond. ‘‘Elec.,” May 18, 
claims to have obtained sufficient current to ring a bell from 
a battery of 12 melons connected in series by platinum wires 
inserted at the top and bottom; the melons should be nearly 
ripe and should be placed on glass.. He claims to have been 
the first to discover the fact stated in a French journal (see 
Digest March 31), that an electric current can be noticed be- 
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tween the eye and the stem, and also between other parts of 
fruits. 

Electric Log.—A log for indicating the speed of vessels, 
which was recently tested, is described and illustrated in “La 
Nature,” May 19; an electric bell is rung on the completion 
of a certain number of revolutions of the cup shaped wheels 
which are constructed. 

Compass for Automatic Steering.—Vhe device described 
in the Digest June 2 is described in detail, including a num- 
ber of illustrations, in “La Lum. Elec.,” May 26. 


Suggestions for Transit Systems—Ill,* 


BY S. D. MOTT. 
I send herewith several suggestions of what may appro- 
ptiately be called a-gravity system of electric street traction, 
as, in the colloquial language of the times, gravity pushes 
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FIG. 1. 


the button and the electric current, acting conjointly with 
the ordinary car equipment, does the rest. 
Fig. 1 shows a cross-section of track arranged with posi- 
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FIG. 2. 


tive track conductor on right, together with negative rail 
or ground return on left, and Fig. 2 is a horizontal ele- 
vation in part section of track arrangement. The 
idea involved is a depressionable rail or rails, divided into 
car lengths, cushioned by washers, and which are normally 
out of the circuit. A slight depression given by the weight 
of the car, say one-eighth of an inch or less, will cause the 
rail to make electric contact with the well-insulated sub-sur- 
face conductor, closing the circuit through the usual car 
equipment. At say three points of each rail length contacts 
are arranged from a sealed underground main, which, when 
brought into contact with the rail or a depressionable groove 
of the rail, charges it with the current, so that only the rails 
immediately beneath the car are energized. 

The rails may be prevented from creeping by properly 
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disposed spikes or other fastenings in the usual manner. 
When operated with an E. M. F. not to exceed 500 volts there 
would be no danger to man or beast, even if by any possible 
means the circuit could be closed through them; with around 


*¥For parts I. and II. of this article see The Electrical World 
of April 28, 1894, page 576, and May 26, 1894, page 719. 




















































oa = 


nat ne DA 


LOLOL EARN EAE LTE AE ARIA I eG ot 





874 THE ELECTRICAL WORLD. VoL. XXIII. No. 26. 


200 volts E. M. F. the current in any event would not be 
disagreeably perceived. As with all electric street systems, 


except the return circuit conduit, the rails in bad weather 
should be kept clean by proper car accessories, such as re- 
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FIG. 4. 


volving brushes in front of the wheels. In Figs. 1 and 2 the 
rails are kept in horizontal alignment by the elasticity of rub- 
ber or its equivalent. In Fig. 3 gravity is substituted for 
retractile devices, and the weight upon the track sufficient 
to depress the rail or rails to make contact with conductor is 








A New Kaiie Switch Especially Adaptedto Circuits L r.¢ 


Capacity. 

Perhaps the losses due to the use of the ordinary knife 
switch were never more emphatically stated than at 
the last convention of the National Electric Light Associa- 
tion, held at Washington, D. C., Feb. 27 to March 2, when 
Mr. Edward Weston referred to the fact that “in one case 
a single switch and instrument involved an annual loss of 
$5,000.” He further stated that “all resistances should be 
made as low as possible and great attention given to joints,” 
and that “the switches must be made very differently from 
what they are now.” 

The switch shown in the engraving, which reduces the loss 
at the switch joints to the minimum, has since been patented 
by F. G. Bolles, 18c Decatur street, Brooklyn, N. Y. When 
the switch is to be opened the handle is brought to a position 
at right angles with the base, and while in this position the 
friction between the blade and clips is only sufficient to re- 
move any possibility of arcing, and is so small that the switch 
can be opened almost instantly with but a slight effort. On 
clesing the switch the handle is thrown slightly forward, 
causing the cams, located on the yokes, to act upon each 





KNIFE SWItCH, ESPECIALLY ADAPTED TO CIRCUITS OF LARGE CAPACITY. 


adjustable. Tig. 3 is a cross-section of track at point of 
making contact, and lig. 4 is an intermediate section. 

The favorable features of such a system are the cheap- 
ness of construction when compared with open under- 
ground work, requiring some sort of slot, and necessarily the 
expensive cable yoke to support it; unobstructed streets, 
freedom from complication, springs, switches, magnets, etc., 
conventional appearance, and ordinary rails. Any thor- 
oughly protected underground conductor, like the Edison 
street mains, may be used, making contacts therewith as 
shown. This contact may be water and air-tight and should 
reduce the loss from leakage to the lowest possible degree. 





Automatic Starting Switch. 


To the Editor of The Electrical World. 

In your issue of the 26th of May you describe White's 
automatic starting switch for motors, which is geared to and 
operated by the armature shaft of the.motor. As this is 
merely a modification of my form of control, patented both 
in this country and abroad, and described by me in your 
issue of Nov. 18, 1893, I take the liberty of calling your at- 
tention to my patent. 


Baltimore, Md. G. H. WHITTINGHAM. 


cther, thereby compressing the joints. This pressure is 
something enormous and the contact is in every way equal 
to any other bolted joint of the circuit. 


A New Type of Dynamometer. 


A patent has recently been issued to J. A. Cross, of Geneva, 
N. Y., for an improvement in dynamometers. As in many 
previous instances the design was made to overcome diffi- 
culties and inaccuracies actually encountered. In this case 
the patentee was making a test of an electric lighting plant, 
using a spring dynamometer, and the readings of the in- 
strument were proved to be wrong and the test was repeated 
with another dynamometer. 

The main feature of the improved instrument is that in- 
stead of springs being used to transmit the power, a liquid is 
inserted between the two parts of the instrument and the 
pressure is recorded. Dynamometers which rely upon 
springs to transmit the power are necessarily subject to a 
limiting speed, and this necessitates the use of a countershaft 
and the subdivision of belting, thus increasing the liability to 
error. As the instrument illustrated is not affected by the 
ordinary speeds met with in practice, it requires no counter- 
shaft nor change of belting, and can be arranged within the 
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diameter of an ordinary driving pulley. The illustration 
shows an instrument capable of transmitting 75 h. p. at 
10,000 revolutions per minute inside a 12-inch pulley. 

11ie apparatus consists of a pulley having arms specially 
shaped, which is placed on the shaft absorbing the power to 
be measured, and is free to revolve on it. One half of the 
base of the pulley is cut away, and it does not project beyond 
the arms on one side, in the line of the shaft. Next to this 
pulley on the shaft, and securely fastened to it, is a casting 
having a similar number of arms to those in the pulley. 
Each arm carries a small cylinder having a piston with piston 
rod prcjecting through one end. The ends of the piston 
rods engage with the arms of the pulley. The cylinders are 
connected by pipes to a chamber located in line with the 
centre of the common shaft. Beyond this chamber is a 
transmission joint, permitting the pipes and chamber to ro- 
tate, while the recording apparatus, which is beyond the joint, 
remains stationary. The recording apparatus consists of a 
pressure gauge graduated in pounds or for a standard speed 
in horse-powers. The gauge may be located in any con- 
venient place, and a number of separate instruments may be 





IMPROVED DYNAMOMETER. 


connected to one gauge. The cylinders and pipes are filled 
with a liquid and the pressure exerted through it is recorded 
by the gauge. 

lhe advantages of this instrument are that it is simple, not 


affected by ordinary speeds found in practice, and requires . 


no countershaft and no change in the regular driving belt. 
It takes the place of the ordinary driving pulley and is 
operated by the same belt. It may be connected to a re- 
cording gauge, and a continuous diagram of load obtained 
without attention. It does not have to be displaced after a 
test is made, as by closing a valve the recording apparatus 
may be removed if desired, and the remainder left in place 
instead of the regular pulley. 


Rail Bond. 


The bond shown in the accompanying illustration is made 
by the Technic Electrical Works, 129 Broad street, Philadel- 
phia, and is designed to give a simple and reliable rail con- 
nection with a minimum of labor. The bond is simply a 
soft copper rod of the same diameter as the hole in the rail, 
bent and split at the ends, with a steel wedge slightly larger 
than the slot driven into the bond at the bend sufficiently to 
enable the metal to be closed over it, thus preventing the 
wedge from backing out. The action of the wedge is to 
spread the soft copper over the edges of the hole in the rail, 
thereby accomplishing the same result as riveting, and also 
obtaining a perfect and permanent contact with the rail, un- 
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affected by any vibration. As shown in the cutthe bond is 


inserted in the web of the rail, but where the fishplate will 
The work of bonding with 


admit it the flange can be used. 





RAIL BOND. 


the above device can be done very rapidly, and only a ham- 
mer and a cold chisel to open the slot at the bend in the 
bond are necessary. 





Portable Recording Wattmeter. 


The latest development in the electrical meter line is the 
new Thomson portable recording wattmeter, which, identical 
in general character with the standard meter of that type, is 
constructed with special provision for transportation from 
place to place, and for use where it is exposed to jarring and 
rough shaking. While it may, of course, be used for any 
and all classes of testing work in which a portable recording 
meter is requisite, its special use is for the testing of street 
car work, and in this field it will be found most valuable. 

The meter is mounted on a_ skeleton frame 
pended between strong elastic rubber nettings within the 
Detrimental shocks and vibrations become absorbed 


sus- 


case, 


@ WATT-METER 
NOmMERIA TYPE M 
K U 





PORTABLE WATTMETER. 


in these nettings, and no interference with the movement of 
Its accuracy is unaffected even when 
placed on the floor of a rapidly moving car. The meter is 
mounted in a handsome polished wood case. . The 25-am- 
pere size will be found the most suitable for general car test- 
ing, as it will stand and accurately record extreme overloads 
for short intervals. 

This meter is the result of long and careful experiment on 
the part of the General Electric Company. It should not be 
confounded with the rigidly mounted and bulky portable 
meters, formerly used for car testing in default of a superior 
device. This meter is the outcome of a demand from the 


the meter occurs. 
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street car companies for a meter which would enable them to 
check the efficiency of every car equipment and the average 
number of horse power hours needed to take any car over 
any route of their systems. They are manufactured in the 
following sizes: Three amperes, 1 1-2 h. p.; 15 amperes, 
7 1-2 h. p.; 25 amperes, 15 h. p.; 50 amperes, 30 h. p.; all for 
500-volt circuits. They can also be made for any other. volt- 
age according to order. 


Three-Circuit Switch. 


The new Gibbs three-wire cr three-circuit switch we illus- 
trate is just being introduced cn the market by the Perkins 
Electric Switch Manufacturing Company, of Hartford, Conn., 
and is especially designed to meet the requirements of under- 
writers’ rules. The switch is positive in action, has a quick 
break and a double break on each circuit, and ample carrying 
capacity for the current it is rated to carry. The porcelain is 
of a high grade and non-absorbent and the mechanical con- 
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THREE-CIRCUIT SWITCH. 


struction is of the best, in keeping with the excellent work 
heretofore done by this company in the direction of switches, 
sockets and similar useful devices for use in incandescent 
lighting. The general principles of this device were de- 
scribed in our issue of March 31. The present switch, how- 
ever, combines all the advantages there referred to and is yet 
well adapted to three-wire service. 





A New Arc Lamp. 


A new type of arc lamp, the invention of Mr. William Jan- 
dus, is being placed on the market by the Manhattan General 
Construction Company, New York, for which a number of 
claims of superiority are made, including a great saving in 
trimming, simplicity of mechanism and the use of ordinary 
carbons for all purposes. 

‘ig. 1 shows the lamp complete and Figs. 2 and 3 illustrate 
the details. All of the mechanism and parts are concentric 
to the central stem, and the arc is inclosed by a globe, which 
is made air-tight at the top by an asbestos packing and at 
the bottom is closed by the yielding pan, 4, and thus the 
consumption of carbons so reduced that the lamp illustrated 
will burn one week on half-night service without retrim- 
ming. 

In Figs. 2 and 3 4 is the magnet, # the armature carrying 
the clutch pan, C, and engaging, through suitable slots in the 
armature, the clutch rings, 2, which have radial play within 
the slotted tube, A. In the upward travel of the armature 2, 
the flaring pan, C, engages the clutch rings, 2, against the in- 
serted upper carbon, raising it to form the are. / is a cast 
iron box containing brushes for conveying current to the 
upper carbons. 
shows the box with cover removed and carbon inserted. 
showing gravity contact of the brush rings against the carbon 
surface. Z is the negative terminal casting, having an em 
hossed cut-out seat, 7. A cut-out ring, 4, held out of con- 
tact with seat, ?, by an insulated spring, O, is secured in the 


/* is a sectional view of the box and /? 


negative terminal casting, Z. The negative carbon frame, 
F, threads into the lower part of casting, Z ‘The slotted 
tube, A’, passes through the opening in casting, Z, the brush 
box, /, being screw threaded to the end of slotted tube, A, 
and insulated from casting, £ Gis the negative carbon 
clamp, suitably insulated from a dust pan, 4, which has 
yielding contact against the lower opening in air tight globe. 
Z is the upper carbon holder or sheath, removable with the 
carbon. JZ is a resistance path to cut-out ring, MW MM! 
(part of same resistance coil) is a shunt on the main coil of 
magnet to regulate the length of arc. 

The circuit through lamp is as follows: The current 
passes from the positive terminal through the main coil of 
magnet into the magnet, 4, and slotted tube, X, to the 
brushes, /, and clutch rings, D, to the upper carbon, to the 
lower carbon and out through the negative terminal. It is 
provided with two paths, one through the main coil and car- 
bons and the other through the resistance, V, to the spring, 
O, and cut-out ring, XN, to the seat, P, of the casting, Z, and 
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FIGS. 1 AND 2.—ARC LAMP. 


out through the negative terminal. An insulating washer 
separates the armature, 2, from the cut-out ring, NV, the con- 
tact between the ring, 4, and seat, P. being effected by the 
weight of armature, 2. The spring, O, allows the beveled 
ring, 4, to seat itself adjustably on the embossed seat, P, 
insuring a sliding contact thereon. 

The cut-out is only called into service in cases of obstruc- 
tion to the prompt descent of the upper carbon, which is a 
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rare occurrence. In all other cases the cut-out is effected 
through the carbons themselves, after being consumed to 
the predetermined point. 

To shorten the lamp the customary carbon rod has been 
dispensed with and a carbon sheath or holder feeding 
through the clutch rings with the bare carbon substituted, 
and though the diameter of the sheath is appreciably larger 


than the carbon carried, they both feed through the clutch- 


rings without any variation in voltage. This is due to a 
cushioned clutch fed without the characteristic “jumps” of 
other lamps. If preferred, the carbon holder or sheath may 
be dispensed with and the carbon fed direct. 

The lower carbon is secured in a socket fixed to the yield- 
ing pan. To trim the lamp the yielding pan is unscrewed, 
when the upper carbon follows down after the lower and is 
removed; to place new carbons in the lamp the upper carbon 
is simply shoved up into place on the point of the lower 
carbon through the brush rings into the slotted tube, when 
the pan is screwed on and the lamp is ready to burn. The 
clutch rings grasp the carbon radially at the upper part and 
the brush rings centre it at the lower, thus insuring a per- 
fectly vertical feed and preventing wedging of carbons. The 
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the carbons are required to feed about one-fifth as often as an 
arc lamp burning in the open air, and are consequently that 
much more regular and steady in burning. 

The main line circuit runs through a switch in the cap. 
To take down the lamp it is only necessary to give the lamp 
a quarter turn, when it drops out of the cap, leaving the cir- 
cuit to pass uninterrupted. The wires enter the cap through 
inclined insulated openings, which exclude the weather. 


Interior Telephones, 


The Interior Telephone Company, 203 Broadway, New 
York, which controls the Colvin system, has provided tele- 
phonic arrangements and apparatus to meet the various re- 
quirements of interior service and also for long distance 
work. Their “System No. 1” provides for a cheap and effi- 
cient short private line service with battery call. By com- 
bining any efficient magnetic calling apparatus with the same 
wall instruments, a long distance set is made up, which is 
known as “System No. 5.” 

The “No. 2” system is designed for speaking tube service 
in offices, buildings, factories, etc., where a central office or 





FIG. 


distance between the brush rings conveying current to the 
top carbon and the socket holding the lower is only about 8 
inches, which is constant and therefore avoids variation in 
resistance. It will be noted that the space between the top 
of the globe and the mechanism has been done away with, 
which not only greatly reduces the length of the lamp, but 
makes it particularly susceptible to decoration. 

It has been found that in this inclosed chamber it is possi- 
ble to successfully burn a longer arc than in the open air, 
and, when desirable in series arc work, a 2,000-c. p. lamp can 
be run at about 75 volts and 6 amperes. As the 1-2-inch 
carbons are only consumed at about the rate of one inch in 
four hours, it will be seen that the lamp seldom feeds, so that 
aside from the feature of the sneak feed provided in this lamp 


3-—DETAILS OF ARC 


LASIP. 


manager’s desk wishes to call up and talk to any number of 
outer points in the factory, these points also to call up and 
talk to the office, but not to talk among themselves, except 
in rare cases where the manager permits them to do so. 
System “No. 3” permits intercommunication between all 
the stations; each station can cail up instantly and direct any 
other station, and all hands can be talking at once without 
interference. System “No. 4” gives the same service as 
does “No. 3,” using wall sets instead of desk stands. These 
two systems can be combined. “System No. 6” provides for 
the use of any number of telephones along a single grounded 
outdoor iine or a metallic circuit of any length. It is so 
arranged that the service is equally good with twenty instru- 
ments cut in on the line as with only three, or even two; it is 
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particularly appreciated by railroad companies where an im- the generation of Foucault currents, the slots being cast and 
mense amount of service can be gotten out of a single iron not milled. These pole pieces have slipped over them a com- 
wire. This company also has a large demand for sub- pound coil of copper wire, which is composed of four layers 
scribers’ instruments for exchange service. As 10 induction of comparatively small wire connected in series with the ex- 
coil is used by the Colvin transmitter, no battery whatever citing dynamo, and over these two layers of heavy wire, 





FIG. 1.—160-KW. WOOD ALTERNATOR. 


is required at subscribers’ stations. Such a system, if em- through which the rectified portion of the main circuit passes. 
ployed in New York City, where there are 10,000 suh- By this method compensation or over compounding for any 
scribers, would dispense with the use of 30,000 cells of pri- line loss is made good, automatically and instantaneously. 
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FIG. 2,—DIRECT-COUPLED WOOD ALTERNATOR AND BALL ENGINE. 


mary batteries. ‘le transmitter is said to have talked over The armature of this alternator is made up of C-shaped 

800 miles of No. 6 iron wire, using about 50 volts on the main stampings; it is of the ironclad type, the teeth of which are 

line. It has worked over a 150-mile circuit, using only 8 wound with a very few turns of copper ribbon. The induc- 

volts, tion in the teeth is about 8,000 lines per square centimetre, 

ciptgithpiaiiinelncicseitipantiapaidline and the length of the conductor on the armature is 3.6 inches 

New Wood Alternating Apparatus. per volt. The electrical efficiency of the machine is 

——_ 95 per cent. The initial excitation is produced by a small 

We illustrate herewith types of Wood alternating appa-  exciter driven from a pulley on the end of the main arma- 

ratus made by the Fort Wayne Electric Corporation. The _ ture shaft. 

alternating machines range in capacity from 37.5 to 300 kw., The converter complete, and also taken apart, showing its © 

and we give a view, lig. 1, of the 160-kw. Wood machine of interior construction, is illustrated in Figs. 3 and 4. The 

this type. In the alternators the entire magnetic frame is coils, after being wound, insulated with mica and baked, are 

cast, the pole pieces being slotted near their tips to prevent tested to 5,000 volts, alternating between primary and sec- 
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ondary. 
serted. 

After the core is in place semi-cylindrical wooden pegs of 
maple, boiled in special compound, are driven in to set up 
the coil and keep the iron core in place. This method of 
clamping the iron core does away with the necessity of. all 
bolts, screws or special clamping plates. After the stacking 
is finished, the coil is again subjected to the 5,000-volt test; 
if found in good condition it is put in the iron case, the line 


They are then stacked; that is, the iron core is in- 





FIG. 3.—WOOD CGNVERTER. 


wires soldered to it, and the case hermetically sealed. The 
coils are again tested for contact between primary and sec 
ondary and then for contact between primary and secondary, 
and core and frame. They are then run 10 hours at full 
load at their normal potential. 

In the new design of transformer Mr. Wood has made 





FIG. 5.—WO0D DOUBLE-POLE PRIMARY FUSE BOX. 


special provision for ventilation. As will be seen, the inside 
of the transformer case is provided with little offsets, agains 
which the transformer core rests and which thus leave an 
air space between the core and casing. The bottom and 
top of the case are provided with openings, that at the top 
being covered by a weatherproof cap. Owing to this con 
struction a continuous stream of air can pass through the 
transformer without leading to any deterioration of its ins" 
Ietion. It will also be noted that by this construction the 
case is made part of the magnetic circuit, and, far from seek- 
ing to insulate the core from the casing, the coil and the core 
both are held in place by the case holts, 
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Attention has also been given to a small but important de- 
tail, that is, the handling of the converter on pole lines, side 
walls, etc. In the first place, the converter case is provided 
at the top with an eye bolt, by which it can be readily lifted 
to the desired point. That point being reached, as, for in- 
stance, the cross-arm of a pole, the converter can then be im- 
mediately lowered to its final position and its suspension 
maintained by two special swivel suspension hooks.  Rest- 
ing on these hooks the final securing with lag screws can be 
done at the convenience of the linemen. For temporary 
work the converter can be placed in position solely by means 
of these suspension hooks and be moved in the shortest 





FIG. 4.—DETAILS OF WOOD CONVERTER. 


possible time. The converters are also provided with feet 
so that they can be stood up on the floor when desirable. 

The Wood double-pole primary fuse box, shown in Fig. 5, 
is designed with special reference to safety for the lineman, 
and ease in inspecting and replacing a burnt-out fuse. As 
will be seen, the fuses are mounted on the cover in porcelain 
block and in such a way that they can be readily slid out for 
renewal. The very act of opening the cover breaks the cir- 
cuit on both sides of the line, so that there is no danger of 
shock from a possible ground. 

The porcelain fuse blocks, as will be noted, are hollowed 
out at the middle point of the fuse, and the object of this 





FIG. 6.—WO0OD SINGLE-POLE PRIMARY FUSE -BOX, 


air chamber is to cause the fuse to blow at that point, owing 
to the porcelain keeping the fuse cooler in its contact at the 
ends on either side of the air chamber than in the free cen- 
tral part. By blowing at the centre the contact terminals 
are preserved intact: 

Special provision has also been made to secure good con- 
tact between the fuse and the line terminal, and this is ac- 
complished by stiff springs placed under the clamping nuts 
in the switch box. It will also be noted that arcing across 
from one side of the line to the other is prevented by a rib 
in the box between the fuse blocks, which fits into a corre- 
sponding groove on the cover, 
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The Wood primary branch single-pole fuse box and the 
manner of withdrawing the fuse block for renewal are shown 
in Fig. 6, the contacts being made automatically. 

The new Wood 160-kw. compound alternator and exciter, 
coupled to a 300-h. p. vertical cross-compound engine, built 
by the Ball Engine Company, of Erie, Pa., and running at 
240 revolutions per minute, is shown in Fig. 2. 


New Packard Lamp. 


The latest departure in the Packard lamp line is the coiled 
filament Packard lamp, shown herewith. The cut is an ex- 
act representation of the lamp as to size, shape, etc., and 
shows the graceful outline and general symmetry of the 
lamp, which are among its features. The New York and 
Ohio Company, Warren, O., the manufacturers of the coiled 
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NEW INCANDESCENT LASIP. 

filament lamp, has moved slowly in bringing out a lamp of 
this kind, preferring to wait until it had fully satisfied itself 
that it was the more desirable lamp under certain conditions. 
When convinced of this fact, it proceeded to make a coiled 
filament lamp that would be in every way efficient and sightly. 
The lamps are particularly adapted to high voltages, and at 
present are furnished only in lamps of from 100 to 110 volts. 
The coil, in addition to concentrating the light, also prevents 
the filament from falling against the bulb and shortening the 
life of the lamp. Further than this it renders the filament 


more rigid and less likely to be affected by the jarring of the 
building or its support, and gives a longer life in buildings 
which are subject to vibration from the operation of ma- 
chinery or other causes. 


Vou. XXIII. No. 26. 
An Electric Power Drill, 


An electric auger drill has been brought out by the Jeffrey 
Manufacturing Company, Columbus, O., whose experience 
with electric and other mining machinery insures that all the 
necessary points involved have secured careful attention in 
the design. 

The drill complete for bituminous mines, including post 
for 6-foot mine, foot bar, adjusting clamps, girth, etc., weighs 
160 pounds and is capable of developing from 4 to 5 h. p. 
at the auger. This power is rarely required, not more than 
2 to 21-2 h. p. being, as a rule, used, but as the drill must be 
capable of doing a gre~t variety of work, this machine was 
designed to take at times 7 to 8 h. p. without excessive strain 
or injury. It had beer. tested thoroughly under this heavy 
load and showed no signs of sparking or excessive heating. 

The largest size drill, which looks practically the same as 
the one illustrated herewith, has 1 normal rating of 4 me- 
chanical horse power. It has been tested in rock and sand- 
stone up to 9 h. p. without undergoing any strain. This ma- 
chine was designed with a special view to the requirements 
of anthracite mining, for trimming gangways, taking down 
roof and general rock work. 





ELECTRIC. POWER DRILL. 


machine of this class in an anthracite mine will be appre- 
ciated by the fact that this machine will drill a 2-inch hole 
6 feet deep in the hard “boney” found in anthracite mines in 
from two to two and a half minutes’ time, taking an average 
of 17 amperes at 220 volts. Drilling in the coal proper this 
machine will drill a 2-inch hole 6 feet deep in 50 seconds. 
The motor, as will be seen from the illustration, is well 
protected by being enclosed in a steel casing on the sides 
and by a steel plate on the side.facing the coal or material 
to be drilled. This plate is carefully fitted on the motor, so 
that it is practically impossible for pieces of dirt to get inside 
the frame and injure the armature or field coils. The real 
end of the motor is covered by the switchboard. The arma- 
ture is perfectly waterproof, drum wound, with slotted, lami- 





The advantages of having a 
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nated discs. The commutator has a large number of seg- 
ments, which reduces the tendency to spark; it has also large 
surface for brushing contact, insuring freedom from repairs. 
The motor has two spools, one on the top and one at the 
bottom, the top spool having about twice as many turns as 
the lower spool. This arrangement allows a much lighter 
machine to be constructed, and at the same time there is a 
well balanced field, which cannot be obtained where only 
one spool is used. The efficiency tests of these machines 
showed that the smaller size had 77 per cent. commercial effi- 
ciency and the larger size 80 per cent. 








Armature Winding. 


The depreciation and cost of repairs of electric light and 
power apparatus are a most important item, and it is essential 
therefore that great care should be taken in their construc- 





FIG. 1—ARMATURE WINDING. 


tion. This is particularly true of the armatures of the ma- 
chines. In the winding of drum armatures the coils are 
often put on in an unsystematic manner, with large quanti- 
ties of canvas and paper, intended, oftentimes, to present a 
good appearance rather.than provide for good insulation. 
In order to produce a drum armature that should be perfectly 





FIG. 


2.—ARMATURE WINDING. 


balanced mechanically and with plenty of ventilation, Mr. 
S. W. Rushmore, 126 Liberty street; New York, has de- 
signed the system of drum winding shown in the accompany- 
ing illustrations. 

In this winding the coils are first all cut to the required 
length and are placed upon the armature in equal positions 
while standing vertically, and are shaped upon each other in 
such a way that they all cross the heads in a peculiar spiral 


THE ELECTRICAL WORLD. 





8st 


manner, so that every coil is of exactly the same shape and 
none of the wires cross, but gradually lap past each other. 

It will be seen that the coils are practically independent on 
the heads and that they lay in such a manner that should 
the insulation become charred, there is no mechanical strain 
to produce a short circuit. It will be readily understood that 
with the coils exposed to the air at nearly all points, an 
armature wound on this system will carry a much larger 
current with safety and that having the coils exactly alike in 
shape and position on the core cannot but be an advantage, 
mechanically as well as electrically. 


Automatic Water Gauge. 


The accompanying illustration is a sectional view of a new 
autcmatic water gauge, manufactured by the Ashley Co- 
operative Engineering Company, 136 Liberty street, New 
York, which, in case the glass breaks, obviates danger from 
scalding or lowering the level of water, should this occur at 
night with banked fires. In the pipe leading to the glass 
gauge is a round plug or valve, 4, having on its outer radius 
spiral wings or flanges. As long as the glass in the gauge 
remains whole the water on the lower end of the gauge is 
balanced at the water line by the steam in the upper part of 
the gauge. As soon, however, as the glass breaks from any 
cause the rush of steam and water to the atmosphere carries 
the sliding valve to the seat, as shown. Should sediment 
lodge in the pipes by the valve it can be immediately re- 
moved hy partially closing the valve, B, which governs the 
entrance of water to the glass, and opening the pet cock at 
the bottom of the gauge; this allows the revolving valve to 
start for its seat, but the face of the valve coming against 
the pin; C, before it reaches the seat and the steam having a 
vent through the pet cock to the atmosphere, rapidly re- 
volve the valve, thus cutting loose any sediment which may 





AUTOMATIC WATER GAUGE. 


have lodged there and blowirig it through the gauge into 
the air. By adjusting the pin on the end of the outer valve 
so that the steam gets a vent through the valve seat and 
alternately opening and closing the outer valve the steam 
rapidly revolves the inner valve or rotating valve; and as it 
comes to its seat revolving it regrinds the valve seat each 


. time the process is repeated and at the same time cleans the 


valve chamber completely from sediment. 
























inaucial Zirtelligesee. 
The Electrical Stock Market. 


New York, June 23, 1894. 
THE ELECTRICAL STOCK MARKET has had few manifesta- 
tions of activity during the week ending to-day, and its course has 
been unattended by any development of consequence to any one 
stock. 


GENERAL ELECTRIC has been strong at various times on buy- 
ing that was mainly for the bear account. The inability to de- 
press prices even upon the many detrimental rumors attending the 
Fort Wayne Electric’s connection, demonstrated to the bear 
traders the great strength inherent to the stock at the present mo- 
ment, and they have hastened to get out with as little loss as pos- 
sible of the trades on the down tack made when the Fort Wayne 
entanglement was first made public. Some items of gratifying in- 
terest to friends of the property were announced this week. The 
most important fact in connection with the General Electric Com- 
pany that has made its appearance in recent days is the practically 
official promulgation that the General Electric Company has paid 
off its last outstanding note, amounting to some $120,000, and, after 
thus liquidating the last of its floating debt, with the exception of 
indirect liabilities, amounting to less than $360,000, of endorsements 
on its bills receivable, it had on hand $600,000 cash, with collections 
reported improving every day. Then business is constantly getting 
better. Both the Lynn and Schcnectady payrolls are geiting larger, 
and some important contracts have been secured. The _ largest 
is to furnish the electrical equipment for the Metropolitan Ele- 
vated Railroad, of Chicago, which will be operated by the system 
so successfully experimented on on the Intra-mural Elevated Rail- 
way, exhibited at the World’s Fair last summer. The successful 
employment of this system on the Chicago road has in it much 
of promise in the way of the extended introduction of the General 
Electric’s transit patents. Then the company is arranging to do 
away with the expensive habit of owning controlling interests in 
subsidiary companies by their sale upon much the same plan as 
the Cleveland, Ohio, property was disposed of, where the bonds 
were sold to bankers with certain voting powers for a number of 
years, while the General Electric retains a controlling interest in 
the stock, which is temporarily disfranchised. A number of ne- 
gotiations of this character are about ready to be announced. Con- 
struction work for the proprietary companies will, of course, con- 
tinue to be done by the General Electric Company. The bears en- 
deavored to make some capital out of the statements of a Boston 
capitalist, who issued the following as the results of some recent 
travels in the Northwest: ‘‘About the worst connection of the 
General Electric Company is the Northwest General Electric Com- 
pany. In the boom towns on the Northern Pacific road and in the 
far Northwest, the Northwest General Electric Company con- 
structed electric railroads, and it has now taken up entire plants, 
including the rails, and placed them on storage, as the roads did 
not earn their operating expenses.’’ When it is remembered, how- 
ever, that the entire holdings of Northwest stock were valued in 
the recent annual report at $1, this kind of talk does not have much 
effect. The directors meet soon to elect a successor to General B. 
F. Peach, who resigned his position as treasurer this week, because 
he has been offered a better position; some say because “he is not 
in accord with the policy of removing the company’s forces from 
this city to Schenectady.” 

WESTINGHOUSE ELECTRIC common stockholders do _ not, 
after all, it seems, receive a dividend at present. The directors 
have met and declared the regular dividend of 1% per cent., payable 
July 2, on the preferred stock, but no mention was made of any 
distribution of profits among stockholders. The directors may 
meet again this week, but all hope of a common stock dividend 
at present has been dissipated. There has been no movement in 
the stock for weeks. It hangs quiet around 36144@37, and, if a divi- 
dend were seriously expected any more, it would long ago have 
discounted the matter by crossing 40. Some damage has been done 
by the recent floods to the new works near Pittsburgh, but the 
new factories, which are expected to enable the company to turn out 
electrical equipment far below ruling prices, ure to be ready any- 
how by the fall. 

THE STREET RAILWAY AND ILLUMINATING PROPER- 
TIES’ trustees are fast retiring the issue of preferred stock. They 
purchased this week another lot of 512 shares at an average price 
of $97.50, as against an average price of $97.41 June 5 for 513 shares, 
$96.09 for 624 shares on May 20, $97.33 for 627 shares April 27, and 
$97.54 April 2 for 2,054 shares, making a total of 10,980 shares of pre- 
ferred stock purchased to date, and they have set aside another 
$50,000 for similar purchases, thus showing the big profits they are 
reaping from last year’s investment. 

THE EDISON ELECTRIC ILLUMINATING companies have 
been busy this week declaring dividends. The New York company 
ordered a payment on Aug. 1 of a quarterly distribution of 1% per 
cent. The Brooklyn company has declared a quarterly dividend 
of 1% per cent., payable July 16, and the Philadelphia people make 
a similar payment of 2 per cent. on June 30. The stocks of all 
three companies rule very strong. 

AMERICAN BELL TELEPHONE advanced a couple of points 
this week on the passage a week ago by the lower branch of the 
Massachusetts Legislature of the bill to increase the capital stock 
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to $50,000,000, and the investment buying that has since set in has 


served to hold the stock firm at the higher quotations. 

WESTERN UNION TELEGRAPH for the moment is neglected. 
Not that the dullness affects its quotation unfavorably, as the de- 
claration last week of the regular quarterly dividend has more than 
ever disposed small investors in its favor. But just at present 
nothing is doing. 

THE MEXICAN TELEGRAPH COMPANY has declared a divi- 
dend of 2% per cent., payable July 7, There is a surplus for the 
quarter after paying the dividend of $16,978, making the total sur- 
plus on hand $388,298. 

THE CENTRAL TELEGRAPH 


AND SOUTH AMERICAN 


COMPANY also declared a quarterly dividend of 1% per cent., pay- 


able July 2. After paying this dividend there is left out of the 
quarter’s earnings a surplus of $20,562, making a total surplus of 
$550,583. 

ELECTRICAL STOCKS. 





* {Pay Bid. Ask 
a. ee ee eee ree re eee eee 50 10 30 
Oleveland General Blectric C0........-0.eeeeeeees 100 80 90 
DetroHt BMlectrical Works. .......sccccccccccccsoce 10 3 4 
Dast River Wiectric Light Co...........scccccccees 100 50 
* Edison Electric Ill., New York...........eseeeees 100 99 100 
* “e S a NE iad bi <b ew vied ee de, 6 100 101 102 
- x Es 6 066d EES ST Oh ODS 100 lt 1% 
- = Ri! SE Gcids av bw. 0% Shae 0.590% 100 13> 145 
° = " owe Ee ree rer 100 128 130 
Edison Electric Light of Burope.............-+++-- 100 1 3 
pe eo a a er eee rere eee 100 10 15 
Etectric Construction & Supply Co., com........... 15 15 17% 
” ve 7 zs igs. en ne ee ls 15 17% 
Wort? Wayne Wlectric. .. ck cece ewe cssecvcsecs 100 1 2 
General Blectric ......ccccccccccccccccvevccccvcece 100 35 35% 
Interior Conduit & Ins. Co.......cccccccccves sfess 100 45 55 
EGG BEGRTS TC CITIC. occ ce ccccciciesreccecvccces 100 25 50 
Westinghouse Consolidated, Com...........-++eeeees 50 36 37 
- * WE sks ee eh ees 8c 600 Sp 50 52 53 
BONDS. 
Edison Dilectric Ill., New York...........c.seceeee 100 106 107 
Bdison Blectric Light of Europe.............++++6- 100 75 85 
General Electric Co., deb. 5’S........- cece cece eeeee 100 8614 86% 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone.............eseeeeeeeeees 100 198% 199 
American District Telegraph. ..........2+.eeeeeees 100 — — 
American Telegraph & Cable...........eeefeeeeees 100 88 89 
Central & South American Telegraph.............. 100 - «ne 
ee a re ar re er rie eee 100 125 —_ 
Cale Be TC TIGGER «noid c cc crete ce cuccccccccoses 100 — — 
D Waele TOMGGUOR coin ciccesesvee tc vecescccccve 100 — — 
* Western Union Telegraph. .....cccsccccccccccccce 100 82% 83% 
* Ex. div. 


New Incorporations. 


THE BI-METALLIC ELECTRIC TRANSMISSION COMPANY, 
Plainfield, N. J., capital stock $100,000, has been formed. 
THE NASHVILLE TRACTION COMPANY, Nashville, 
has been incorporated by Francis W. Hunter and others. 
THE COLUMBIA MOTOR COMPANY, Chicago, Ill., capital stock 
$1,000,000, has been incorporated by Walter E. Sparks and others. 
THE DIAMOND ELECTRIC COMPANY, Peoria, Ill., capital 
stock $60,000, has been incorporated by John H. Francis and others. 
THE CITIZENS’ ELECTRIC LIGHT AND POWER COM- 
PANY, Norway, Mich., capital stock $10,000, has been incorporated. 


Tenn., 


THE MUTUAL TELEPHONE COMPANY, Wichita, Kan, capi- 
tal st:eck $100,000, has been incorporated by Geo. W. Dixon and 
others. 

THE BERKELEY ELECTRIC LIGHTING COMPANY, Berke- 


ley, Cal, capital stock $100,000, has been incorporated by Walter E. 
Sell and others. 

THE NEW ORLEANS CONSTRUCTION COMPANY, New Or- 
leans, La., capital stock $50,000, has been incorporated to do elec- 
trical and other construction work. 

THE DANVILLE TELEPHONE COMPANY, Danville, Va., cap- 
ital stock $20,000, has been incorporated by W. A. Taylor and others, 
and will establish a telephone system. 

THE LOUISIANA AUXILIARY FIRE ALARM COMPANY, 
Limited, New Orleans, La., capital stock $100,000, has been formed 
for the manufacture of electrical apparatus. 

THE CITIZENS’ ELECTRIC LIGHT AND POWER COMPANY, 
Pensacola, Fla., has been incorporated to erect an electric light 
and power plant. T. E. Welles is among those interested. 

THE SOLAR ARC LAMP COMPANY, New York, capital stock 
$25,000, has been incorporated by Jacob Rice and others, and will 
manufacture electrical appliances and machinery as well as are 
lamps. 

THE EAGLE GROVE ELECTRIC COMPANY, Eagle Grove, 
Iowa, capital stock $30,000, has been formed to supply electric light, 
heat and power. A. T. Hess, J. A. Innis and W. H. Carman, all of 
Des Moines, Iowa, are interested. 

THE FREDERICKTOWN ELECTRIC AND MANUFACTUR- 
ING COMPANY, Fredericktown, Mo., capital stock $6,000, has been 
formed to erect an electric light and ice plant. Michael Deguire, 
H. Otto Thost, W. R. Nifons, all of Fredericktown, are interested. 

THE MONTEREY POWER COMPANY, Monterey, Cal., capital 
stock $100,000, has been formed to generate and furnish electric and 
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other power. The promoters are P. Oyer, O. S. Trimmer, Pacific 
Grove; H. A. Greene, J. S. Metteir and Juan Malarin, Monterey, Cal. 


THE GORDON-BURNHAM BATTERY COMPANY, Portland, 
Me., capital stock $1,000,000, has been incorporated to do a general 
electric light, heat and power business. W. G. Burnham, R. W. 
Gordon and C. L. T. Stedman, all of Boston, Mass., are the pro- 
moters. 

THE DOBBS FERRY LIGHT, HEAT AND POWER COM- 
PANY, Dobbs Ferry, N. Y., capital stock $150,000, has been incor- 
porated by Geo. C. Todd and others. This is a consolidation of 
the Irvington and Greenburg Gas Company and the Dobbs Ferry 
Lighting Company. 

THE FLORIDA ENGINEERING AND CONSTRUCTION COM- 
PANY OF CHICAGO, Chicago, Ill., capital stock $150,000, has been 
formed to construct railway, telegraph and telephone lines, electric 
lighting and power plants, etc. Daniel E. Ryan, A. T. Otto and 
Morgan Cowan are the promoters. 

THE GOLIAD WATER POWER COMPANY, Goliad, Tex., cap- 
ital stock $30,000, has been formed to supply that town with elec- 
tric light, heat, water and ice. The interested parties are W. E. 
Campbell, I. P. Kibbe, G. W. Simmons, C. H. Baker, H. Linburg, 
F. R. Starr, Jr., Goliad, Tex. 

THE TREMONT AND PINIEGROVE ELECTRIC LIGHT, 
HEAT AND POWER COMPANY, Pinegrove, Pa., capital stock 
$33,000, has been formed to supply light, heat and power by means 
of electricity. The promoters are J. E. Wernts, A. Gilbert, Pine- 
grove, and W. M. C. Hack, Tremont, Pa. 


Special Corresporclence. | 


New York Notes. 











Orricr or THE ELEcTRICAL Wor.LpD, 
253 Broadway, New York, June 25, 1894. 

NIKOLA TESLA has received from Columbia College the de- 
gree of LL. D. 

HOUSTON & KENNELLY have been appointed electrical engi- 
neers to the Cataract Electric Company, of Buffalo. 

MR. E. A. LOWE, the genial manager of J. Jones & Son, 67 Cort- 
landt street, is spending his honeymoon at present with his bride 
of afew days. Mr. Lowe has our best wishes for a long and happy 
career. 

REV. AND MRS. CHARLES HENRY BUCK, of Brooklyn, 
have issued cards for the marriage of their daughter Sara to Dr. 
Albert C. Crehore, Assistant Professor of Physics, Dartmouth Col- 
lege, on Tuesday evening, July 10. 

MR. O. FARSTAD, of the General Electric draughting force, at 
Schenectady, spent Saturday in this city. -Mr. Farstad has for 
some time been closely identified with the power station appliances 
recently perfected by the General Electric Company. 

LIEUT. MANNING K. EYRE, assistant to the selling manager 
of the General Electric Lamp Works, at Harrison, N. J., has started 
on a business trip through Ohio, Tennessee and Kentucky.  Lieu- 
tenant Eyre, besides his business qualifications, is thoroughly con- 
versant with the technical details connected with the manufacture 
and economical operation of incandescent lamps. Two articles by 
him on the latter subject, which appeared in our columns, were re- 
printed in several of the European technical journals, and as he 
has made this feature a subject of special study, his advice in re- 
gard to a point of increasing importance in central station economy 
will be found useful by station managers whom he may visit. 

NEW YORK ELECTRIC CLUB.—About 30 gentlemen connected 
with the electrical industries met at dinner on Thursday evening of 
last week in a private dining room of the Imperial Hotel to discuss 
the question of reviving in some form the New York Electric Club. 
Mr. H. Ward Leonard presided, and Mr. T. C. Martin acted as toast- 
master. The subjects of toasts extended beyond the objects of the 
meeting, and the happy responses assisted in rendering the occa- 
sion a very enjoyable one. Among those who enlivened the evening 
with remarks besides the two just named were Major D. T. Everts 
and Messrs. R. T. Lozier, C. D. Shain, S. L. Coles, C. O. Baker, 
H. L. Webb, P. H. Alexander and B. E. Greene. The desirability 
of re-establishing the Electric Club, but in a somewhat different 
shape from what it was originally, was generally acquiesced in, 
and a committee to devise ways and means to accomplish that ob- 
ject was appointed, consisting of Messrs. Bartlett, Shain, Alexander, 
Porter, Webb, Everts and Baker. Among others in attendance 
besides those mentioned were, E. G. Bernard, W. J. Cook, F. R. 
Chinnock, George Cutter, W. J. Johnston, L. H. Orr, T. GQ Perkins, 
E. F. Peek, H. N. Powers, F. W. Royce, H. H. Reece, P. Rosen- 
stamm, H. J. Smith, C. E. Carpenter and C. E. Chapin. A num- 
ber of others subscribed to the dinner, but were prevented from being 
present. 


New Enoland Notes. 


BRANCH Orrice oF THE ELecrricaL Wor.p, 
Room or, Hathawav Building, 620 Atlantic Ave., 
Boston, Mass.. June 23, 1894. 


THE PHILLIPS INSULATED WIRE COMPANY, of Pawtucket, 
R. 1., is kept busy running day and away into the night in its en- 
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deavors to keep up with orders for its ‘Ideal’ insulated copper wire 
and other manufactures. 


MR. A. A. KNUDSON, of the New York office of the Phillips 
Insulated Wire Company, of Pawtucket, R. I., was in Boston this 
week. His visit was in connection with some special and quite 
large orders for ‘‘Ideal’’ wire, and while he did not say that he was 
victorious, he looked it. 

THE BOSTON INCANDESCENT LAMP COMPANY, will con- 
tinue to manufacture series lamps with rod-like burners, which it 
claims do not infringe. Mr. H. L. Merritt, selling agent for the 
company sailed for Europe on the 23 inst. for the purpose of dis- 
posing of the English, French, German and Belgium patents held by 
the company. 

THE EASTERN ELECTRIC CABLE COMPANY, of Boston, an- 
nounces its regular semi-annual dividend of 3 per cent. on its pre- 
ferred stock, payable July 2, to stockholders of record June 25. 
Good articles always lead to good business, good business to divi- 
cdends, and this is the tribute that may be justly awarded this com- 
pany and its manufactures. 

THE AMERICAN TOOL AND MACHINE COMPANY, 84 King- 
ston street, Boston, is very busy at the present time, its offices pre- 
senting unusual activity. President Huxley and Superintendent 
Hoffman believe in energetic and effective work, and it is needless 
to say that Messrs. Barker, Whipple and Lincoln, old officials of the 
company, are seconding them most heartily. There appears to be 
a general unanimity all around, which must produce only one result 
—brilliant success for this old veteran corporation. 

THOMAS SMITH & CoO., 14 Cypress street, Worcester, have re- 
cently added to their equipment a complete line of punches and 
dies for dynamos and motor armature discs, and are now ready to 
furnish discs of any desired thickness in diameters from 1 to 12 
inches. But few concerns, aside from dynamo manufacturers, have 
previously been equipped to turn out armature discs in a proper 
manner, and it will, no doubt, be a considerable convenience to 
many makers of dynamos to be able to obtain finished discs of any 
desired dimensions at short notice. 

MESSRS. HUXLEY & HOFFMAN, the former agents of the 
Buckeye engine, have transferred their business to Mr. W. D. Hoff- 
man, formerly of the Standard Oil Company, who will represent the 
Buckeye engine for the New England district. Mr. Hoffman has 
had lengthy experience with the Buckeye, extending over the period 
during “which it was built at Hartford, Conn., and will make his 
headquarters at 84 Kingston street. Several satisfactory contracts 
have already been secured, and a number of others are now being 
estimated upon. The agency has at its office a complete working 
model of the engine, showing the valves and cylinder in section, 
and thus enabling parties to secure a perfect idea of the many ad- 
vantages the Buckeye contains for all classes of power plants. 

MR. CLINTON IRVING HAGUE, of the New Haven Insulated 
Wire Company, was accidently drowned at Whitney Lake, near 
New Haven, on Saturday, the 16th. Mr. Hague was exactly 33 
years old, and was well known by a large circle connected with 
electrical industries. Any one who has had business relations 
with him will testify to his upright character and his electrical and 
mechanical attainments, and the many friends who had the pleas- 
ure of an intimate acquaintance with him will grieve over the un- 
timely end of a gentleman whose endearing qualities were of the 
highest order. His death is deplored by many New Haven local 
organizations, including the New Haven Yacht Club, the New 
Haven Naval Reserve and other social clubs in which he was prom- 
inent. 

THE PERKINS ELECTRIC SWITCH MANUFACTURING 
COMPANY, of Hartford, Conn., with its usual promptness to meet 
the demands and requirements of the public and the underwriters, 
has designed a triple break switch, which it submits as being ex- 
celled by none, if, indeed, it is equalled by any. The well known 
lamp made by this company—the Waterhouse-Gamble arc 
lamp, for incandescent circuits, is rapidly finding its way to public 
favor. Among the recent installations, the Union station plant, in 
Boston, is important. In that case notably the pure merits of the 
lamp and its economy of operation led to its selection and adop- 
tion from out of a number of other and well known lamps. The 
constancy and regularity of the lamp are great points entitling it 
to consideration. 


Pittsburgh Notes. 


PitTsBurRGH, June 93, 1894. 

THE PITTSBURGH AND MANSFIELD RAILROAD COM- 
PANY has been granted the right by the War Department in Wash- 
ington to build a bridge across the Monongahela at Pittsburgh. 

THE CORAOPOLIS ELECTRIC LIGHT COMPANY was char- 
tered a few days ago with a capitalization of $5,000. Directors, W. 
H. Guy, George A. Lashell, H. W. Burns, A. Rose and Chas. A. 
Cooper, of Pittsburgh. 

THE ANNUAL COMMENCEMENT exercises of the Keystone 
Electrical College were held last night at Carnegie Hall, Allegheny 
City. Mr. Leon Le Pontois, of the Westinghouse company, lectured 
on the subject, ‘“‘What May be Accomplished by Electricity Ten 
Years Hence.”’ 

THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY has contracted with the East Pittsburgh Improvement 
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Company for 23 additional acres of land at Brinton, Pa., which 
makes 40 acres in all, to be used for the new electric plant. The 
machine shop is now under roof, and it is expected to begin the in- 
stallation of machinery early in August. ; 

THE EMPLOYES of the Westinghouse Electric and Manufactur- 
ing Company held their annual picnic last Saturday at Aliquippa 
Grove, near Pittsburgh. The outing was a very enjoyable one. A 
very large crowd was in attendance, and all the popular outdoor 
sports were indulged in. A baseball game between the‘‘office nine”’ 
and the “shop nine’ was especially interesting. 

THE MONONGAHELA AND ALLEGHENY RAILROAD COM- 
PANY has obtained a charter. The capital is $60,000. It will be 
about six miles long, and is intended as a connecting link between 
the Baltimore & Ohio Railroad and the Allegheny Valley Railroad. 
The directors are G. T. Richards, James Doig, L. H. Partridge, 
James Duncan, Jr., Wm. Smith, C. H. Sackrider and R. S. Fraser, 
all of Pittsburgh. 


Canadian Notes. 


Orrawa, Ont., June 16, 1894. 

TORONTO.—The Toronto Street Railway Company may probably 
extend its route to Oakville. 

THE CANADIAN MINISTER OF INLAND REVENUE has re- 
cently introduced a bill in the Duminion Parliament respecting units 
of electrical measure, which is similar to the one before the United 
States Congress. 

MONTREAL.—The directors of the Bell Telephone Company, 
acting upon the power conferred upon them by the shareholders 
at the last annual meeting, have decided to increase the capital 
of the company from $2,640,000 to $3,168,000. 

HAMILTON, ONT.—On application of Dr. Bingham, on behalf 
of a Hamilton syndicate interested in a new street railway system, 
a meeting of the Board of Works has been called. The syndicate 
will ask permission to lay a piece of track on Herkimer street, near 
Locke street, the street railway company having agreed to furnish 
power to make a test. If the invention proves successful, it will 
do away with the necessity of trolley wires, a third rail being used 
for the transmission of electricity. 


Bews of the Week. 


Telegraph and Telephone. 


OCALA, FLA.—A4ddress the mayor concerning the company or- 
ganizing to build and operate a telephone line. 

MIDDLEBROOK, VA.—The Middlebrook Telephone Company, 
Middlebrook, Va., wants to purchase a complete telephone equip- 
ment. 

DANVILLE, VA.—W. A. Taylor, Danville, Va., promoter of the 
Danville Telephone Company, is open for bids for a complete tele- 
phone system. 


CHESTER, S. C.—The Chester Telephone Company, Ches- 
ter, S. C., wants to purchase a telephone equipment. Address A. 


W. Love, manager. 

GREENSBURG, PA.—An independent telephone company, hav- 
ing for a circuit Greensburg, Mt. Pleasant, Irwin, Scottdale, Con- 
nelisville and Latrobe, has been organized. 

BOSTON, MASS.—The Massachusetts House has passed, to be 
engrossed, the bill permitting the American Bell Telephone Com- 
pany to increase its capital stock to $50,000,000. 

LEXINGTON, VA.—A company has been organized to erect a 
telephone line between Staunton and Middlebrook. J. H. Bowman 
is president. This company will probably, in the future, extend its 
line to Greenville, Moffett’s Creek and Lexington. 


Electric Light and Power. 


ODEBOLT, LA. 
plant. 

MORRISVILLE, N. Y. 
The wires are being put up. 

CUBA VILLAGE, N. Y.—Address the town clerk concerning a 
proposed electric light plant. 

NORWOOD, N. Y., has closed a contract for an electric light 
plant to be run by water power. 

KEOKUK, IOWA.—J. C. Hubinger contemplates erecting a com- 
modious addition to his power plant. 

VICKSBURG, MISS.—The Vicksburg Electric Transit and Light 
Company will erect an electric light plant. 

SCOTLAND NECK, N. C.—S. F. Dunn and Geo. 
nour intend to put in an electric light plant. 

BALTIMORE, MD. 


The city has decided to put in an electric light 


Morrisville is to have the electric light. 


W. Coughe- 


Address Hon. F. C. Latrobe, mayor, con- 


cerning an electric lighting contract for five years. 


PARIS, TENN.—A $40,000 electric light plant is contemplated, 
and the city clerk may be addressed in relation to it. 
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OTSEGO, MICH.—A proposition will soon be submitted to the 
citizens for the establishment of an electric light plant. 


SPRINGFIELD, MASS.—Address the city clerk concerning the 
contemplated erection of an $80,000 electric light plant. 

CHATEAUGAY, N°: Y., is to have’ a water power electric light 
plant, and ground has already been broken for the same. 


WESTMINSTER, MD.—The Carroll Electric Light and Power 
Company, Westminster, Md., wants a 750-light dynamo. 

BAY CITY, MICH.—The City Council proposes to enlarge the city 
electric light plant. It is proposed to expend $12,000 in improve- 
ments. 

ATLANTA, GA.—The Atlanta Waterworks has installed a 150- 
light Kester incandescent machine, and a 35-light standard arc 
machine. 

ALEXANDRIA, LA.—The clerk to City Council, Alexandria, 
La., has been instructed to advertise for bids on lighting the city 
by electricity. 

BESSEMER, ALA.—The Howard-Harrison Iron Works will im- 
prove and enlarge its iron works, and substitute electricity for 
steam power. 

COLUMBUS, OHIO.—The city clerk has been authorized to se- 
cure estimates as to the cost of putting electric fans in the 
Council chamber. 

WINONA, MINN.—The Winona General Company will extend 
its line and make improvements in the electrical machinery. An- 
drew H. Hill is manager. 

BATH, N. Y.—The Hornellsville Common Council has granted a 
franchise to the Canisteo Electric and Fuel Gas Company to lay 
pipes in the streets of that city. 

BLOOMFIELD, NEB.—Horace McGregor, of Yankton, has been 
granted a franchise by the village of Bloomfield for an electric light 
plant, which he agrees to have in running order within 60 days. 

MARSHALL, MINN.—An election has been called for July 3, to 
vote on village bonds of $25,000, to put in waterworks and electric 
lights. It will, without doubt, carry, and work will be done this 
summer. 

JOLIET, ILL.—Mayor Stassen recommends that the committee 
on street lighting be instructed to advertise for sealed proposals 
for an electric light plant of 300 lights of 2,000-c. p. each, and re- 
port on Monday, July 2. 

WHITE RIVER JUNCTION, VT.—The Mascoma Electric Light 
and Gas Company intends to make extensive improvements this 
summer, and will be in the market for an engine, boiler, alternator, 
line shafting, coupling, etc. 

KNOXVILLE, LA.—The plant of the Knoxville Electric Light 
and Power Company has been damaged by fire. The building is de- 
stroyed, one dynamo ruined and much of the other machinery ren- 
dered worthless. Loss, $5,000; insurance $2,000. 


READING, PA.—The contract for the reconstruction of the wires 
of the fire alarm system has been awarded to the Reading Elec- 
trical Construction Company. The contract includes 22 miles of 
hard-drawn copper wire and 7 miles of insulated wire. + 


KANSAS CITY, MO.—The business building occupied by Bern- 
heimer Bros. & Co. will be enlarged and improved. An electric 
light plant will be established, and the entire building throughout 
will be lighted with a system of some 1,600 incandescent lamps. 
Geo. Schafer, Westport, Mo., is the owner. 


CHICAGO, ILL.—Sealed proposals will be received by the city 
of Chicago until July 2 for furnishing and delivering to the citv 
boulevard lamps, and to place the same in position upon the lamp 
posts along such streets and thoroughfares as ordered by the City 
Council. H. J. Jones is commissioner of public works. 


PHILADELPHIA, PA.—The electrical committee of City Coun- 
cils has granted privileges to maintain underground conduit systems 
und do business in the Mutual Automatic, the Central, the Draw- 
baugh and the Bell Telephone companies, all of which are required 
to place telephones free in public offices and in each school section. 


KEARNY, N. J.—Sealed proposals will be received by the 
Board of Township Committee of the township of Kearny, Hudson 
County, N. J., for lighting the streets of said township for a term of 
five years, with electric arc lights. Bidders will estimate sepa- 
rately on lights of 1,200 and 2,000 c. p. There will be from 80 to 100 
lights required. Gabriel B. Reid is township clerk. 


NEW WHATCOM, WASH.—Sealed proposals will be received at 
the office of the city clerk, at the city hall of New Whatcom, Wash., 
for furnishing 50 lights or more, at the discretion of the City Coun- 
cil, for a period of three years or longer, as the Council may elect 
at the time of letting contract, the term to commence Oct. 17, 1894. 
The lights are to be of 2,000 c. p. J. K. Appleby is city clerk. 


SIOUX CITY IOWA.—The city’s contract with the Sioux City 
Electric Company expires in August, and the light committee is 
of the opinion that a much better contract ought to be made. The 
Council is considering the question of municipal lighting. Alder- 
man Chesley, chairman of the committee, reports that a plant 
could be put in for $75,000. 

DENVER, COL.—The County Board received the report of the 
committee to consider the matter of putting electric plants in the 
various county buildings, recommending the placing of a dynamo of 
430 16-c. p. in the court house, at a cost of $1,075, and a 60-h. p. 
engine to cost the same amount. For the jail they recommended 
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a 270 16-c. p. dynamo, to cost $896. 
and the latter an Edison. 


MILLERSVILLE, PA.—Sealed proposals will be received for 
an electric light plant by the board of trustees of the First Penn- 
sylvania State Normal School, Millersville, Pa., until 3 P. M., July 
16, 1894. Specifications and drawings will be delivered to bidders 
between the hours of 9 A. M. and 3 P. M. on and after June 25, 1894. 
Security will be required before specifications and drawings are de- 
livered. For particulars address Dr. W. A. Drysdale, consulting 
engineer, Hale Building, Philadelphia. 


The first is a standard dynamo 


The Electric Railwav. 





CRISFIELD, MD.—A company is being formed to build an elec- 
tric railway. 

CRISFIELD, MD.—Address the mayor concerning the pro- 
posed electrical railroad. 


JACKSON, TENN.—The Jackson and Suburban Street Railroad 
Company will erect a new electric plant. 

ALVIN, TEX.—Address W. A. Rowan concerning the construc- 
tion of an electrical railroad to Velasco. 

CHERRY CREEK, N. Y.—An electric railway between Randolph 
and East Randolph is being again talked of. 

TAMPA, FLA.—J. Rush Ritter, of Philadelphia, Pa., has pur- 
chased the Tampa Electric Railroad for $70,055. . 

BALTIMORE, MD.—The City Passenger Railway Company will 
soon commence extending its road to Clifton. 

ALPENA, MICH.—The City Council has granted a 30-year fran- 
chise for operating an electric railway to Andrew L, Comstock. 

NEW ORLEANS, LA.—The St. Charles Street Railway Com- 
pany will change its motive power to electricity, and has ap- 
plied for a franchise. 

PAINESVILLE, OHIO.—The Painesville, Fairport and Richmond 
Street Railway Company has increased its capital stock from $50,- 
000 to $150,000. 

WHITE PLAINS, N. Y.—A franchise has been granted to the 
White Plains, New York and Mamaroneck Railroad for a trolley 
road from White Plains to the Sound. 


ATLANTIC CITY, N. J.—Mr. E. C. Woodward is interesting 
capitalists in an electric railway to run to New York on the same 
plans as the Chicago and St. Louis electric line. 


BALTIMORE, MD.—A new electric road company is being 
formed to build a line from Chevy Chase to Kensington, Md. It 
is suggested that the line be extended to Sandy Springs, Md. 


LITITZ, PA.—Work on the proposed electric railway from Lan- 
easter to Lititz will begin before July 1, and will be completed in 
September. The road will eventually be extended to Manheim. 


LORAIN, OHIO.—The Lorain Street Railway Company has been 
reorganized with a capital stock of $50,000. Thos. L. Johnson, A. J. 
Moxham, Max M. Suppes, F. B. Vernam and W. F. Bien are in- 
terested. 


LANSFORD, PA.—The borough Council of Lansford has passed 
a resolution giving to the Inter-county Street Railway Company a 
franchise to erect, construct and maintain an electric road through 
that borough. 


NEW BRUNSWICK, N. J.—A petition is now pending before the 
Raritan township committee of Middlesex County, N. J., from the 
New Jersey Traction Company, asking for the privilege of passing 
through the township. 

SHENANDOAH, PA.—There is considerable discussion in regard 
to an electric line between Shenandoah and Ringtown. Surveys 
have been made, and at a meeting of citizens in the latter town $10,000 
was pledged to give the movement a start. 


BALTIMORE, MD.—The Baltimore City Passenger Railway 
Company has received a permit to construct and maintain and 
operate in perpetuity a double-track electric railway from North 
avenue, in the city of Baltimore, to Laurelville. 

TOLEDO, OHIO.—Hon. Parks Foster, of Elyria, Ohio, is at the 
head of a local syndicate which has practically completed all ar- 
rangements for an electric line between this city and Maumee and 
Perrysburg, which will be in operation between July 15 and Aug. 1. 

HARRISBURG, PA.—A charter was granted on June 20 to the 
Ambler Electric Railway Company, of Montgomery County. The 
line covers the principal streets of Ambler, and its entire length is 
two miles. Capital $12,000. The incorporators are James W. 
Shepp, Daniel B. Shepp and Edgar A. Murphy. 


ELLWOOD, IND.—The Elwood Electric Street Railway Company 
will at once issue bonds to the amount of $50,000 and place the same 
with Chicago capitalists. ‘The money will be used to extend the 
lines to connect the city with all the factories, and put on new cars; 
also to build a line to Franklin, a distance of five miles. 

DETROIT, MICH.—The Detroit Suburban Street Railway Com- 
pany will build an electric street railway three miles in length, 
with double tracks, using girder grooved rails and paving between 
tracks with brick. Estimated cost $70,000. Address J. D. Hawkes, 
general manager, 12 Woodward avenue, Detroit, Mich. 


HARRISBURG, PA.—The city will soon be connected with Car- 
lisle by an electric railway. On June 7, at a meeting of the stock- 
holders of the Electric Railway Company of Harrisburg and Me- 
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chaniecsburg, at the board of trade rooms, negotiations for the sale 
of its franchises to the Cumberland Valley Traction Company were 
closed, and the transfer was made. The gentlemen interested are: 
President E. % Wwallower, Hon. B. F. Myers, H. C. Ross, H. B. 
Mitchell and Naudain Hamilton, of the Harrisburg and Mechan- 
icsburg company, and‘S. R. Ickes, president, and O. A. Ormsby, of 
the Cumberland Valley Traction Company. 





Miscellaneous Notes. 





HERBERT LAWS WEBB has an interesting and well illustrated 
article in the June number of the ‘New England Magazine” on 
“The Telephone of To-day.” 


ELECTRIC QUACKS.—The latest developments in the prosecu- 
tion of electric quacks in England is that these gentlemen have 
turned on their persecutors, and are now bringing actions against 
various people for malicious prosecution, claiming damages for the 
injury done to their valuable characters. 


THE TELEGRAPH IN INDIA.—A ‘weather and famine’’ code 
has recently been prepared by a registrar in the Indian Revenue 
and Agricultural Department, and some weeks ago a special line 
was run to the site of an obstruction which, blocking up a river, 
is in some danger of giving way and flooding the adpacent country. 
As soon as this natural dam shows sign of collapse, it is proposed to 
warn the threatened villagers by wire. 


THE COMMISSION OF THE UNIVERSAL EXPOSITION OF 
PARIS FOR 1900 has adopted a general classification of exhibits, 
which are divided into 17 groups. Group 5 is devoted to electric- 
ity, and comprises five classes; class 23 is for apparatus for the pro- 
duction-and utilization of electricity, class 24 tor electric railways, 
class 25 for electric lighting, class 26 for telegraphy and telephony, 
and class 27 for miscellaneous applications of electricity. ; 

NEW ELECTRICAL DEFINITIONS.—The Scranton ‘Republi- 
can,” in a report of a trial for damages from an electric shock, gives 
the following as Part of the testimony by experts: ‘‘ ‘Ohm’ is the 
term used to show the resistance. ‘Ampere’ is the term used to 
describe a volt; a voltage of 1,500 would be styled an amperage of 
10. <A voltage of 6,000 would be required to propel an ampere three- 
quarters of an inch in length through a horse into a man under 
those conditions.” 


THE ASSASSINATION OF PRESIDENT CARNOT.—While The 
Electrical World has never been an advocate of electrocution, to the 
assassin of President Carnot, and to the whole body of Anarchists 
whose principles lead to such a frightful crime, it would mete out 
the most acute punishment that electricity could be made cap- 
able of producing. The terrible suffering of the criminals first 
electrocuted in New York ought to be a bagatelle to what these 
greater criminals should be made to undergo, and the inventor who 
discovers some electrical method of excruciating torture for such 
monsters will find in us an advocate for its use. 

ANEW DISCOVERY.--‘‘Electric Power--New Discovery of Vast Eco- 
nomic Importance—The Earth as a Gigantic Electric Storage Battery 
—An Investigation Which May Revolutionize Old and Expensive 
Methods of Generating Power.’’ Under the above headlines the San 
Francisco ‘‘Post,’’ afterahalfcolumnof similar ‘‘fireworks,”’ gives the 
following description of the wonderful discovery, which by the 
way, has interested several local capitalists: “In the ground 
generator, they simply insert zincs and carbon directly in the ground 
without any containing vessel or cell, and saturated with a very 
weak solution of acids. Then when the power of the generator 
begins to run down, all tha is required to restore full electro force 
is to add another supply of the fluid. By this means the carbons 
are depolarized without removing them from the ground, conse- 
quently the generator can be run day and night until the zincs are 
worn out.” 

THE NEW YORK ELECTRICAL SOCIETY closed a successful 
season on Tuesday, the 19th inst., by an inspection of the new quar- 
ters of the Postal Telegraph-Cable Company, at the corner of Broad- 
way and Murray street: About 180 members of the society and vis- 
itors were present. The inspection was preceded by the” annual 
meeting of the society, at which the following officers were elected: 
President, C. O. Mailloux; vice presidents, Dr. W. J. Morton, Dr. 
M. I. Pupin, Luther Stieringer, F. A. Pickernell, W. J. Barstow and 
Cc. S. Bradley; treasurer, H. A. Sinclair; secretary, Geo. H. Guy. 
The treasurer’s report showed a balance of $107, and the secretary’s 
report an increase during the year of 40 members, making a total 
membership of 350. The retiring president, Mr. Joseph Wetzler, 
was presented with a number of electrical books as a testimonial 
to his labors in behalf of the society. President Seth Low, of Co- 
lumbia college, was elected an honorary member. 


THE INSTITUTE FOR HOME STUDY OF ELECTRICITY has 
issued a catalogue descriptive of its course, and of electrical ap- 
paratus for students, schools, colleges, experimental laboratories, 
etc. We learn from the catalogue that there are complete in- 
termediate and elementary courses in applied electricity, and also a 
business course, which are addressed to the following classes: 
Electrical workers, engineers and all mechanics; men with business 
ability and capital, large or small, or ability only, who wish to or- 
ganize and manage a business enterprise; men without an entirely 
satisfactory trade or occupation; young men who have not chosen a 
business; boys who desire to acquire a knowledge of the arts and 
sciences, especially those that enter largely into daily life and com- 
merce; professional and business men, particularly those who have 
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or represent interests directly or indirectly connected with electrical 
industries. The courses are in charge of Mr. N. S. Amstutz and 
of Mr. J. C. Lincoln, of the Elliot-Lincoln Electric Company; and 
a graduate of the Ohio State University. The proprietors of the 
Institute are the publishers of the “Scientific Machinist.” 


PRESIDENT FRANCISCO RETORTS.—The merry war con- 
tinues between Mr. M.J. Francisco, president of the National Electric 
Light Association, and what appears to be a Tammanyesque elec- 
tric light company in Rutland, Vt., which by a political ‘‘pull’ took 
the street lighting from Mr. Francisco’s company. In a recent let- 
ter to the Rutland “Daily Journal’ Mr. Francisco pays’ his com- 
pliments to the enemy as follows: “In answer to the puerile and 
personal attack of Mr. F. M. Butler in yesterday’s paper, I have to 
say: This man, as city judge, sits in the city court room day 
after day sending men to the workhouse for violating the law, 
and pocketing the fees that their violation gives him a chance to 
secure; when, however, he is called to task for violating laws, 
which, in order to judge others justly he should be fully conversant 
with, the excuse offered is that others are guilty also of a like 
violation. The parties he cites pay their bills honestly and con- 
duct a legitimate business, not trying to conceal their identity to 
defraud creditors. The statement that his concern has complied 
with the law he knows is utterly false, and is simply made with 
the idea of bluffing through an intentional omission by putting on 
a bold front.” Mr. Francisco charges that the rival company, 
notwithstanding a recent order from the Supreme Court, is still 
damaging and destroying property of his company by intergtionally 
“crossing’’ its wires, and concludes that “‘the opinion or personal 
flings of this weak city judge is of little importance.” 

AN ELECTRICAL HUMORIST.—The Knoxville, Tenn., ‘‘Senti- 
nel,’’ relates the history of an electrical experiment by the manager 
of a local street railway company, which consisted in connecting a 
wire fence with a trolley circuit in order to keep his neighbor’s 
geese from trespassing on his property. To follow the reporter’s 
amusing account: “A dead cow, a flock of lifeless geese and a 
community of frightened, indignant people are aneaspect presented 
by West Knoxville this morning. And all this is the work of J. 
Cc. Duncan, the alleged electrician, who has, unaccountably enough, 
been acting in the capacity of receiver for the Knoxville street 
railroad since that concern went into bankruptcy. While the 
public knew, in a general sort of way, that electricity in Duncan’s 
hands is as dangerous as a small boy with a pistol, yet his ami- 
able smile and jolly disposition kept him so enshrined in the public 
heart that his inefficiency has been obscured somewhat by his many 
good qualities. That the innumerable wires hanging over every 
street in the city, and put up under such clumsy direction, are a 
constant menace to life and property is another well known fact, 
but Dunk long since received a title to the city as a prize for the 
most popular man, and the public has grown accustomed to star- 
ing electrocution in the face. It is generally supposed that the 
popular receiver—for with all his faults people love him still—had 
perpetrated about all the outrages known to street railroad man- 
agement or discovered by electrical science. But Dunk’s re- 
sources are, practically, without limit in this direction.’”” According 
to the reporter, a Mr. Himshaw had “the sox knocked off him” in 
attempting to disconnect the wire, and the fears of the thoroughly 
aroused neighborhood were increased by a supposed additional 
danger from an approaching thunderstorm, when finally Profes- 
sor Ferris, of the University of Tennessee, ‘“‘bravely ran forward 
with a hatchet, during the volley of lightning flashes, and cut the 
wire, thus breaking up Dunk’s death trap and putting an end to 
one of the most outrageous outrages ever perpetrated in a civil- 
ized community by a man who is allowed to go around daily with- 
out a guardian.’’ The owner of the cow sued for and obtained 
damages, and at the trial some interesting facts about the killing 
qualities of electricity were related by Mr. Duncan, He stated 
that only three amperes of current were on the fence, and that 
three amperes would not kill a cow nor aman. _ All of his ‘‘motor- 
men and linemen,” he said, ‘Shad taken over four amperes without 
its hurting them,” and his line foreman ‘had received the full 
current from three T.-H. 500-volt generators at the power house, 
without 4ts injuring him further than burning his hands a trifle.”’ 


Trace and Andustrial Uotes. 


THE CHERRY CHEMICAL COMPANY, manufacturer of the 
Red Seal boiler compound, has removed its main offices to the Betz 
Building, Philadelphia. 

THE BERLIN IRON BRIDGE COMPANY, East Berlin, Conn., 
has closed a contract with the Metropolitan Electric Company, 
Reading, Pa., for the iron roof and travelling crane of a new power 
station. 

THE MILLER MANUFACTURING COMPANY, Philadelphia, 
Pa., on account of the large number of orders on hand and unex- 
pected delay in manufacture, will be unable to supply any of its 
gauges to the trade before July 1. 

THE BELKNAP MOTOR COMPANY, Portland, Me., ‘has re- 
ceived the contract for the electric light plant for the Marine Hos- 
pital. The contract called for one 20-h. p. engine, one 26-h. p. 
boiler, feed-water heater, boiler feed pump and two dynamos of 100 
lights each. 

THE MIAMISBURG ELECTRIC COMPANY, Miamisburg, Ohio, 
reports that it is having excellent success with both the Imperial 
dry battery and the Burnley cartridge battery, which are being 
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largely adoped for use by telephone companies. An addition to its 
factory for the battery department has just been completed. The 
tempered copper department has also been rushed with orders for 
commutator parts, showing that the trade appreciates the fact that 
segments made by this company’s process are not only all to gauge, 
but both harder and smoother than others. 

THE BALL & WOOD COMPANY, of New York, has just com- 
pleted the installation of a steam plant in the new building of the 
Lawyers’ Title Insurance Company, on Maiden lane, New York, and 
the attention of engineers is invited particularly to its method of 
building the foundation in this instance. This company has also 
furnished the additions for the steam plant for the Yonkers Rail- 
road Company, and for the Morris County Electric Light Com- 
pany, Morristown, N. J. Three of its tandem compound engines 
have also just been installed with the Flatbush Gas Company, Flat- 
bush, L. I. 

QUEEN & Co., INC., Philadelphia, Pa., report that the Siemens 
dynamometer is meeting with a largely increasing demand. 
It being the standard by which most alternating current 
ammeters are calibrated, the very rapid growth in the em- 
ployment of alternating current apparatus accounts for a great part 
of this increase. Many users want them for transformer testing, 
and to measure the primary currents specially low ranges down to 
.03 ampere have been designed. For the secondary currents, in- 
struments are made up to 500 amperes. They are also used very 
largely for calibrating direct current instruments, being equally 
accurate for alternating and direct currents. 

THE OHIO BRASS COMPANY, Mansfield, Ohio, reports large 
orders on its material from the following roads since the 1st of June: 
Consolidated Street Railway Company, Toledo, Ohio; Columbus Street 
Railway Company, Columbus, Ohio; Marion Street Railway Com- 
pany, Marion, Ohio; Calais Electric Street Railway Company, Cal- 
ais, Me.; Dallas and Oak Cliff Electric Railway Company, Dallas, 
Tex.; South Covington and Cincinnati Railway Company, Coving- 
ton, Ky.; Fort Wayne and Belle Isle Electric Railway, Detroit, 
Mich.: Tiffin and Interurban Street Railway Company, Tiffin, Ohio; 
Akron Street Railway Company, Akron, Ohio; Cleveland Electric 
Railway Company, Cleveland, Ohio; Omaha Street Railway Com- 
pany, Omaha, Neb.; Middletown-Goshen Traction Company, Middle- 
town, N. Y.; Montgomery Street Railway Company, Montgomery, 
Ala.; La Crosse City Railway Company, La Crosse, Wis. 

MR. S. W. RUSHMORE, 126 Liberty street, New York, has met 
with encouraging success in his system of armature winding, hav- 
ing wound armatures for a number of the largest Edison and other 
stations throughout the country, including machines as large as 
250 h. p. In addition to this special drum armature winding, Mr. 
Rushmore is making a specialty of every class of heavy central sta- 
tion repairs, and has fully equipped his factory, at the foot of Mor- 
ris street, Jersey City, N. J., with the heaviest class of machine 
tools required for this work, and for the building of large low ten- 
sion dynamos for copper refining and depositing. He also has a 
number of orders for overhauling and rebuilding generators, in- 
cluding an order for two stations that have been partly burned, 
comprising some 15 machines. Mr. Rushmore is about to place 
on the market a new series are machine for street lighting, that is 
especially adapted to meet the requirements of long and rough 
service. 

STERN & SILVERMAN, of Philadelphia, report business as very 
active. In the railway department they have contracts for the re- 
construction of the Brigantine Transit Company’s road, at Brigan- 
tine, N. J., seven miles in length, on trestle construction; at Altoona 
the Bellwood extension of the Logan Valley road for the Pennsyl- 
vania Railroad, eight miles in length; also the Roxborough In- 
clined Plane and Railway, six miles long, running from Philadelphia 
to Barren Hill. In the steam department they report a 600-h. p. 
boiler plant for the Roxborough road, and two 300-h. p. Ball & Wood 
compound condensing engines; one 10 inch by 11 inch direct con- 
nected Ball & Wood engine for Doorer’s Hotel, Philadelphia; one 
10 inch by 11 inch direct connected Ball & Wood engine for the 
Mann Building, Philadelphia, and one 8 inch by 10 inch engine 
for the boat Havana. In the lighting department they have con- 
tracts under way for the central station at Overbrook, Pa.; the 
lighting of the Episcopal Hospital, Philadelphia; electrical equip- 
ment of the river boat Havana, and an arc plant for the pleasure 
pavilions at Brigantine Beach, N. J. 

MR. H. WARD LEONARD, 136 Liberty street, New York, the 
president of the Carpenter Enamel Rheostat Company, has quite 
recently had granted to him a very important patent upon electric 
Heaters, after a contest of two years, and after two appeals in the 
Patent Office. His patent will issue on July 10, and is a funda- 
mental patent of the greatest importance in electric heating, and 
is likely to mark an era of rapid extension of the application of 
electricity to all kinds of heated tools. It is a fact but little ap- 
preciated that almost every trade in existence necessarily uses cer- 
tain tools which have to be heated, some of them to merely a low 
temperature, and others to an extremely high temperature, and in 
many trades there is a great demand for a tool which could be 
heated to a bright red heat, heretofore impossible, and work of this 
nature, such as hard soldering in the manufacture of silver and 
other metal wares, has heretofore necessarily been done through 
the agency of a blowpipe. By Mr. Leonard’s invention he expects 
to be able to economically heat not only all such tools as are at 
present in use, but also to supply an entirely new line of tools to 
replace the application of blowpipes, gas flames, charcoal stoves, 
etc., in all the various trades. 
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THE CARPENTER ENAMEL RHEOSTAT COMPANY, 136 
Liberty street, New York, has quite recently moved into its new 
factory building at Hoboken, N. J., and is now in a position to 
supply the rapidly increasing demand for goods of its manufacture 
in its various lines. The growth of this company’s business is 
surprising even to those who appreciated the merits of its rheostat 
when it was first offered to the public. These rheostats were first 
placed upon the market only two years ago, but on account of the 
sustained effort of the Carpenter company to maintain the highest 
standard of excellence, and on account of its liberal policy, giving 
to its customers the benefit of all reductions in cost, made possible 
by numerous improvements in the business, they have practically 
become the standard throughout the United States, and are to-day 
used by almost all manufacturers of dynamos and all of the best in- 
formed contractors. 'The Carpenter company has developed a very 
fine line of all kinds of rheostat switches for all possible uses. One 
of the most important of its recent pieces of apparatus is its new 





U. S. PATENTS ISSUED JUNE 12, 1894. 

(In charge of Wm. A. Rosenbaum, 177 Times Building, New York.) 

521,168. CONTACT TROLLEY; R. W. Hawkesworth, East Orange, 
N. J. Application filed March 15, 1894. The combination with 
the standard of a railway car, of a trolley bar consisting of two 
arms connected by an intermediate spring plate or bar. 

521,168. THERMO-ELECTRIC BATTERY; E. W. Jungner, Skara, 
Sweden. Application filed March 9, 1894. This comprises 
plates composed of two strips of different metals, the elements 
connected in series, the strips of one kind of metal alternating 
with those of the other kind, and having alternate joints insu- 
lated by means of a non-conductor of heat. 

521,170. PRINTING TELEGRAPH; O. L. Kleber, Pittsburgh, Pa. 
Application filed April 13, 1893. A telegraph instrument in 
combination with a rock shaft, a projecting finger attached to the 
shaft, a spring for drawing the same in one direction, and a 
revoluble cam that will at proper intervals force the shaft and 
finger back to its original position or starting point. 

521,183. POLICE SIGNAL TELEGRAPH SYSTEM; C. A. Rolfe, 
Chicago, Ill. Application filed Oct. 22, 1892. This comprises a 
signal transmitting instrument, a lever for operating the same, 
and a setting device adapted to set the signal transmitting 
mechanism for a special signal and comprising a vibratory lever 
subject to and operated by the first lever. 

521,188. MAGNETO TELEPHONE; A. Stromberg and A. Carl- 
son, Chicago, Ill. This comprises a cap, a diaphragm resting 
against the under side thereof, a threaded ring adapted to be 
screwed within the cap against the diaphragm, and a casing 
provided with threads adapted to engage threads upon the cap. 

521,220. ELECTRIC TELEPHONE; W. L. Richards, Malden, 
Mass. Application filed Dec. 14, 1898. This comprises a hollow 
block of slate forming the casing and side walls of the resistance 
containing chamber, the block containing a fixed electrode at 
the rear of the chamber, a vibratory electrode mounted and 
adapted to vibrate within the front opening of the chamber, 
and finely divided conducting material placed within the cham- 
ber and between the electrodes. 

521,288. BOND FOR ELECTRICAL CONDUCTORS; J. Herr, 
Philadelphia, Pa. Application filed May 11, 1894. This com- 
prises a tapered hole in the conductor, a split bolt having a head 
and conical shank externally threaded and a hole passing longi- 
tudinally through said head and shank, a nut adapted to be 
screwed up on said conical shank of the bolt, and a wire adapted 
to enter and be grasped by the sides of the hole in the bolt. 

521,239. BURGLAR ALARM; C. R. Hoopes, Ogontz, Pa. Appli- 
cation filed April 5, 1894. This comprises a movable door, a 
bolt to limit the movement thereof provided with a circuit clos- 
ing device, and means to normally hold the movable bolt in a 
fixed position to maintain the circuit open. 

521,260. ELECTRIC BATTERY; F. Pubero and P. Mohrdieck, 
San Francisco, Cal. Application filed Jan. 15, 1894. This com- 
prises an exterior tank containing an excitant, a positive ele- 
ment submerged therein, a shaft extending across the contain- 
ing tank and a cylinder composed of perforated sides and rim, 
and adapted to contain a pulverized element, which acts as a 
negative in the battery. 

521,269. CORE CONTRACTING SOLENOID; W. R. Michl, Wetter- 
on-the-Ruhr, Germany. Application filed April 26, 1892. 'A sole- 
noid composed of convolutions of a _ single insulated wire, 
the number whereof decreases in the consecutive sectional por- 
tions of the solenoid from one end to the middle and then in- 
creases again toward the other end. 

521,274. TELEPHONE SWITCH; J. B. Smith, Manchester, N. H. 
Application filed April 27, 1894. This consists of a pair of slotted 
pivoted rocker arms having secured thereto respective switch 
levers combined with electrodes, and a detachable hand tele- 
phone. (See illustration.) 

521,308. BUSY TEST FOR MULTIPLE SWITCHBOARDS; J. A. 
Wotton, Atlanta, Ga. Application filed April 20, 1894. A head- 
phone circuit, a circuit-maker included therein, a test plug, a 
circuit therefor, a galvanometer included therein, the needle of 
the galvanometer being connected operatively with the circuit- 
maker. 


THE ELECTRICAL WORLD. 


of Electrical Patents. 


887 


automatic switch, the demand for which shows the great need of a 
simple and reliable switch of this nature at a moderate cost. 


Business Uotices. 


BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never re- 
quires attention. Gas lighting much improved by its use. Elec- 
tric Supply Company, of 105 South Warren street, Syracuse, N. Y. 


OPEN AND CLOSED CIRCUIT CELLS.—The Hayden Car- 
bon porous cup No. 1 cell; the Hayden carbon porous cup No. 2 
cell; a Leclanche clay porous cup cell; a standard Fuller cell; 
a No. 2 Fuller cell; a single cylinder carbon cell; a double cylinder 
carbon cell. All reliable and efficient, and at prices lower than 
ever. THE HAYDEN-BOOKER MANUFACTURING COMPANY, 
2140 DeKalb street, St. Louis, Mo. 











621,311. TROLLEY WIRE FENDER; T. E. Gressle, Indianapolis, 
Ind. Application filed Oct. 28, 1893. The combination with a 


trolley support and trolley, of directing bars adapted to be ele- 
vated by movement upon the axis of the trolley, and a double 
free ended spring attached to one of the bars. 


521,322. INCANDESCENT LAMP SOCKET; L. R. Peck, St. John’s, 
Mich. Application filed Feb. 23, 1894. This comprises an upper 


disc to which the conductors are secured, contacts thereon, a 
second disc carrying the lamp contacts, a switch, and posts 
forming a part of the circuit, detachably engaging with the con- 
tacts on the upper disc. 

521,325. TELEPHONE TRANSMITTER; J. B. Smith, Manchester, 
N. H. Application filed April 27, 1894. A multiple electrode 
made in sections, the alternate insulated layers of which are con- 
nected together combined with a cup containing finely divided 
conducting material supported on a diaphragm and adapted to 
vibrate in unison with the latter. 

521,326. CONDUIT SUPPLY SYSTEM FOR ELECTRIC RAIL- 
WAYS; H. Alexander, New York, N. Y. Application filed Jan. 
9, 1894. A current collector of channel form with flaring ends 
and interior contact springs. 

521,362. ELECTRIC ARC LIGHT FOR MAGIC LANTERNS; C. 
Beseler, Jersey City, N. J. Application filed March 16, 1894. A 
light for magic lanterns provided with a carbon carrier, com- 
prising a tube supported on a rack, a rod fitted to slide in the 
tube and provided with a clamp for the carbon, and a screw rod 
turning in the tube and screwing in the rod. 

521,394. APPARATUS FOR MEASURING AND RECORDING 
ELECTRIC CURRENTS; W. Thomson, Glasgow, Scotland. Ap- 
plication filed Feb. 8, 1893. The combination of a fixed solenoid 
carrying a scale, a movable magnet carrying an indicator and a 
yielding support for holding the magnet normally in elevation 
and in proper relation to be attracted by the solenoid. 


521,396. ELECTRIC CLOCK WINDING MECHANISM; A. E. 
Vidal and G. Hervieu, London, England. Application filed Sept. 
30, 1892. The combination with an arbor of a ratchet wheel 


mounted thereon, connected with a source of power, a solenoid 
core adapted to drive the ratchet wheel and having the same 
pitch as the first ratchet wheel, a contact piece actuated by the 
last ratchet wheel, a solenoid and an electric circuit including 
the contact maker and solenoid. 

521,412. TRACK CIRCUIT; L. F. Johnson, Poughkeepsie, N. Y. 
Application filed April 7, 1894. This comprises a series of pro- 
tected sections composed of two opposite lines of rails, in- 
termediate sections composed of rails of high resistance, a battery 
and relay connected to each protected section and a connection 
between the opposite lines of rails at the end of each protected 


section. 

521,422. TELEPHONE CALL RECORDER; W. F. Smith, San 
Francisco, Cal. Application filed May 5, 1893. This comprises 
a type wheel, setting wheel, setting lever, brake lever, coil 


springs, and a polarized relay having separately acting arma- 
tures and rods actuated by the armatures. 

521,423. AUTOMATIC ELECTROMAGNETIC CUT-OUT; L. T. 
Stanley, Brooklyn, N. Y. Application filed July 18, 1893. This 
comprises an electromagnetic cut-out for automatically inter- 
rupting a circuit upon any abnormal increase in the current 
flowing therein, and a fusible conductor in shunt to the terminals 
of the cut-out. (See illustration.) 

521,484. DUPLEX ELECTRIC ARC LAMP; G. F. Edens and J. B. 
Brewer, Xenia, Ohio. Application filed March 31, 1894. This 
comprises feed rods, a trip lever for each adapted to hold same 
in a raised position and having a portion thereof arranged in 
the path of movement of the adjacent feeding rod, the feed-rods 
carrying means for engaging a portion of the trip levers for re- 
leasing the adjacent feed-rods, whereby the arc may be com- 
pleted in either set of carbons by the downward movement of the 
adjacent feeding rod. 

521,435. AUTOMATIC ELECTRIC SIGNAL LAMP; J. R. Farmer, 
St. Louis, Mo. Application filed April 9, 1894. This comprises 
a hood containing electromagnets within a rectangular frame, 
a sliding armature connected by a plate to a crank, a suspended 
lantern and a shunt circuit connection. 
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621,436. SYSTEM OF ELECTRICAL DISTRIBUTION; T. J. Fay, 
New York, N. Y. Application filed Feb. 15, 1894. In a multiple 
series system of distribution, the combination of a main generating 
station, two main conductors leading therefrom, an intermediate 
or compensating conductor between the groups or sets of trans- 
lating devices, two generators connected in series with each other 
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and normally tending to augment the supply of current to the 
mains, but so connected as to supply extra current to either 
group of translating devices which require it in order to estab- 
lish a balance between the two groups, and an electric motor 
driving both generators and supplied with current from the 
mains. (See illustration.) 
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421,455. ELECTRIC RAILWAY SIGNAL; C. R. Alsop, Middletown, 
Conn. Application filed Oct. 12, 1898. The combination with a 
rail in electrical circuit with a signaling device and a battery, of a 
laterally movable spring actuated contact bar, in the same cir- 
cuit with the rail and normally spaced from the inner side of 
the rail, whereby the circuit is completed through the rail and 
contact bar by the interposition of the metallic flange of a car 
Wheel. 

521,461. COMBINED ANNUNCIATOR AND SPRING-JACK; H. 
M. Fisk, Chicago, Ill. Application filed May 14, 1894. The com- 
bination in a switchboard of a jack, and a drop adapted to swing 
in front of it, an electromagnet located in the rear of the jack 
and an armature having a connection for catching and support- 
ing the drop when it is raised by the entrance of the connecting 
plug. 

121,514. TELEPHONE SWITCH; A. Stromberg and A. Carlson, 
Chicago, Ill. Application filed Jan. 26, 1894. This comprises a 
hand telephone, movable contact element, a telephone line, two 
contact anvils, signaling apparatus and a telephone set. (See 
illustration.) 

121,550. PRINTING TELEGRAPH; E. Pope, Quebec, Can. Ap- 
plication filed June 20, 1890. The combination with a magnet 
whose core serves as an anvil for the stroke of a printing lever, 
of a casing having slots through which the usual printing and 
paper rolls pass. 

621,563. ELECTRIC RAILWAY SIGNAL; B. Samuels, St. Louis, 
Mo. Application filed July 26, 1893. In a train signaling me- 
chanism, the combination with a signal carried by the train, and 
circuit closing devices between the train and the station, of a 
drop arm, spring, magnet and catch. 

h21,594. ELECTRIC BELT; E. M. Miles, Chicago, Ill. Application 
filed July 1, 1893. In a battery for electric belts, cells, in com- 
bination with a hinge device connecting adjacent cells and pro- 
vided with an eye formed in the hinge itself for making con- 
nections. 

621,602. TROLLEY POLE CATCHER; O. G. Gates, Jr. Applica- 
tion filed March 12, 1894. The means for resetting a tripped 
trolley pole, comprising the combination with the spring bearing 
bar, of slotted links through which the bar passes, and a lever 
to which the links are connected. 
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421,651. ELECTRIC RAILWAY CAR MOTOR; J. C. Henry, West- 
field, N. J. Application filed Aug. 25, 18938. This comprises a 
motor having a shunt-wound multipolar field magnet, a rotating 
pole changer in the field circuit, a gear wheel on the armature 
shaft, and a pinion on the shaft of the pole changer. 


521,666. ALTERNATING CURRENT REGULATOR; O. Offrell, 
Middletown, Conn. Application filed Dec. 12, 1892. This com- 
prises two opposing electromagnets, a core without a coil pivoted 
between the common pole pieces of the magnets and adapted to 
be turned more or less transversely to the lines of force joining 
said poles. 





NO. 521,514.—-TELEPHONE SWITCH. 


521,671. ARMATURE FOR DYNAMO ELECTRIC MACHINES; 
Kk. W. Rice, Jr., Schenectady, N. Y. Application filed April 19, 
1894. An armature spider composed of a ring of diamagnetic 
material, provided with projecting arms having dovetailed ends 
and a lug projecting from each side of the arm adapted to en- 
gage with devices for keeping in place the core discs. 

521,684. METER FOR RECORDING MEASUREMENTS OF ELEC- 
TRIC POWER; E. Thomson, Swampscott, Mass. Application 
filed Jan. 31, 1894. This comprises field magnet coils connected 
across the outer mains and disposed in sets, some of the coils of 
each set being upon opposite sides of the armature, an armature 
in shunt to the mains and a resistance in series with such arma- 
ture. 

521,685. ELECTRIC METER; E. Thomson, Swapscott, Mass. Ap- 
plication filed Feb. 21, 1894. In an electric meter and in combi- 
nation, a coil in series with the mains, an armature in shunt to 
such mains, and a starting coil supplied with current by transfor- 
mation from the armature circuit. (See illustration.) 

521,721. ELECTRIC LAMP FOR BICYCLES; George Mayr, Brook- 
lyn, N. Y. Application filed Nov. 7, 1893. In combination with 
a dynamo electric generator, composed in part of a gearing 
frame piece and a horizontal armature shaft carrying a pinion, 
a train of gearing machinery, disposed in the gearing frame piece, 
the initial driver thereof being carried by a shaft having a 
sprocket wheel mounted thereon, and the final driver thereof be- 
ing adapted to mesh at all times with the pinion on the armature 
shaft. 

521,711. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS; Thomas 
Harris, Deiroit, Mich. Application filed April 23, 1893. In an 
electric railway system, the combination with a continuous power 
line, of a working conductor composed of sections normally dis- 
connected from the power line, a switch line and a return switch 
line extending along the working conductor from a stationary 
source of electricity, and electromagnet for each section of the 
working conductor, the armature of which is adapted to connect 
the section with the power line and with the switch line, two 
energizing circuits for each magnet, one connecting the sections 
of the working conductor with the return switch line through a 
normally open and normally closed break controlled by the next 
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adjacent magnets, respectively, and the other connecting the two 
switch lines through the said normally closed break of the other 
circuit, and a normally open break controlled by the magnet it- 
self, and a contact on the car adapted to connect two adjacent 
sections of the working conductor. 
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jt. Oo. 
trical Instrum’t Uc. 
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Whiting Novelty Mfg. Co. 
weleag. 
Link “Belt Engineering Oo. 
Rhoads & Sons, J. E. 
Schieren & Co., O. A. 
Shultz Belting Co. 
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Belt Lacing. 
Bristols Mfg. Co. (Steel). 


PRabeock & ‘Wilcox 0 
coc cox Co. 
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Harrison Safety Boiler Works. 
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National Water Tube Boiler Co. 
Peck, Q. C. 
Rossiter. MacGovern & Co. 
Stirling Co. 
Weed & Co.. A. J. 
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Johns Mfg. Co., H. W. 


Boller Tubes. 
Morris, Tasker & Co. 
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Gwilliam, Jas. R. 
Technic Electrical Works. 
Books. 
Bitter Mts. Co-s Jerome (Elec- 
tro erapeutic). 
ioe Regulator Co. (Engineer- 
ng). 
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Buildings and Roofing (Iron). 
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Bender & Co., O. N- 


Cars, Trucks, Etc. 
Brill Oo., J. @. 
Carbon Points and Plates. 
American Carbon Co. 
Brush Flectric Co. 
Crouse-T'remaine Carbon Uo. 
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Siemens & Halske Elec. Oo. 
Solar Carbon & Mfg. Oo. 


Castings. 
Chester Steel Castings Oo. 
Chrome &terl Works (Steel). 
Hubley Mfg. Co. 
Pater Rros 
Phoenix Iron Works. 
Phosphor Bronze Smelting Co. 
Sessions Foundry Co. 
Weed & Co., A. J. 

Cleats. 
Conover Ins. Oo. 


Clocks, Electrical 
Standard Elec. Time Oo. 


fom atater Rare & Brushes. 


Billings & Spencer Co. 
Grones. Tremaine Carbon Oo, 
Wallace Electric Co. 
Condensers. 
oudert Mfz. Oo 
Marshall, Wm. (Electric). 
orthingtoa, 


Ww H. B. (Steam). 


Conduits. 
Cummings leman Conduit Oo. 
Fibre Conduit Co. 
Pettingell-Andrews Co. 


Connectors and Terminals. 
Micilutire Uo., The C. 


Copper. 

ides Mfg. Co. 

Forest City Electric Works. 
Miamisburg Elecwic Oo. 


Cordage. 
Samson Cordage Works. 


Coverings, Pipe and Boiler. 
Johns Mfg. Co.. H. W. 


Cranes and Hoists. 
Herringves & Son, E. 
Maris Beekley. 

Cut-Outs, Switches, Etc. 
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Cutter Elec. & Mfg. Co. 
Electric Appliance Co. 
Elec. Eng. & Supply Co. 
General L'lectric Co. 
Gleason Mfg. Co., E. P. 
Hammond Cleat & lus. Co. 
Hart & Hegeman Mfg. Co. 
Havs & Co,., J. 1 

High & Co., J. Grant. 
Hubley Mfg. Co. 

Hulings kiectric Co. 
Imperial Porcelain Works. 


Maris & Reekley. 

Gencral Electric Co. 

Newton Electric Co. 

Ohio Brass Co 

Pass & Sevrmour 

Perkins Electric Switch Mfg.Co. 
Technic Electrical Works. 
Van Nute 1 & 

Whiting Novelty Mfg. Co. 


Pate and Time Stamps 
lioggson, Sam’l Il. 

Desks. 
Office Furniture & Supply Co. 


Desk Lights. 
McLeod, Ward & Oo. 


District Call-Boxes. 
Greeloy & Co., The E. 8. 
Viaduct Mfg. Co. 


District Telegraph Supplies. 
Greeley & Co., The E. &. ~ 
Viaduct Mfg. Co. 

Door Openers. 

Miller Electric Works. 
Whiting Novelty Mfg. Co. 

Drawings for Patents. 

Courtland, Wm. A. 


Dynamus and Motors. 
Adams Electric Co. 
Akron Elec. Mfg. Co. 
Alinnon & Sargenv. 
american Electrical Mfg. Oo. 
Barnard & Hoopes. 
Belknap Motor Co. 
Brush ectric Co. 
C. & C. Electric Co. 
Card Elec. Motor & Dynamo Oo. 
Clark Electric Co. 
Columbia Electric Co. 
Commercial Filectric Co. 
Consolidated Electric Storage Co. 
Cummings & Icngleman Cond*t Uc 
Dallett & Co.. Thos. H. 
Davton Fan @& Motor Co 
Eddy Electric Mfg. Co., Inc, 
Elliott-Lincoln Bilectric Uv 
General Electric Co. 
Great Western Mfg. Co. 
Gregory, Charlies E. 
Hanson & Van Winkle Co. 
Keystone Electric Co. 
Leavitt Motor Co. 
Panner & Regtater. 
Porter Standard Motor Co. 
Kiker Klectric Mover uv. 
Rose Electric Light Supply Cv. 
Rossiter, MacGovern @& Lo. 
Roth & Eck. 
Rushmore, 8. W. 
Siemens & Halske Elec. Co. 
Smith & fn Harry B,. 
Standard Electric Co. 
Stanley Electric - Co. 
Storey Motor & Tool Co. 
Stucky @& Heck Eler. Mfg. 
Technic Electrical Works. 
Warfield, L. 
Wakefield Elec. Ene. Co. 
Walker & Co., Wm. L. 
Western Electric Oo. 
Economizers, Fuel. 
Fuel Economizer Co. 
Educational 'nstitutions, 
Rose Polytechnic Institute. 
Western University of Penn- 
sylvania. 
Elevators. 
Morse, Williams & Oo. 
Electricity Taught by Corre- 
spondence. 
Corresp. School of Technology. 
Corresp. School of Mechanics and 
Md. Sciences. 
Sclentific Machinist. 


Engineers. “onsult’g &Contract’g 
eae A. D. 


Co. 


ee 8. 

rnold, B- J. 

Ashley Co-operative Eng. Oo. 
Rurns A ?. 

Comstock Co.. The Louis K. 


Consolidated Engineering Co. 


Interior Conduit & Insulation Co, 
Iona Mfg. Co. . 
Jones & Son, J. 

Linton & Southwick. 

“Little Klec. Con.& Sup. Co., F.P. 
Large & Sons, N. 8. 


Davis, Edward. 

Vavis, Lwuis hb. 

Elec. & Mech. king. & T 
Electric, Engin’g & Supply Oo. 
Bield, U. J. 

Vord, Owen. 

Hartshorn & Whipp. 
Hutchinson, Cary T. 

dbintuer, Chas. J. 

Leouard & Co., H. Ward. 

Little Klec.Con.& Supply Co.,F.P. 
Massachusetts Elec. Kngin’g Co. 
McRae, A. L. 

Meyer, Julius. 

Morse, Sherman. 

Pepper @ itegister. 
Shook-Auderson Mfg. Co. 

smith & Co.. Harry 8. 

Thayer, William OC. 

Tucker Elect. Construction Uo. 
Wakclleld Elec. Eng. Co. 

White & Co., J. G. 

Woodbridge & Turner Eng. Co. 


Engineers (Hydraulic). 
Sui yeli-tierve @ omiu-Vaille Oo. 
Engines. 
Altoona Mfg. Co. 
American kngine Co. 
Ball Engine Co. 
Ball & ‘WYood Co. 
Buckeye Engine Co, 
Cooper-Roberts Co. 
Fitchburg Steam Engine Co. 
Harrisburg F’dry & Mach. Co. 
Hewes & Phillips Irou Works. 
McIntosh, Seymour & Co. 
Noye Mfg. Co.. John T. 
Phoenix Iron Works. 
Rossiter, MacGovern & Co. 
Taylor Engine Co. 
Weston Engine Co. 


Fans and Fan Motors. 
Backus Mfg. Oo. 
Bolgiano Water Motor Co. 
Chicago Water Motor & Fan Co. 
Crescent BKiectric Co. 
Daytou Fan & Motor Co. 
Diehl & Co. 
Electric Appliance Co. 
Interior Conduit & Insvlat’n Co. 
Kuapp Electric & Novelty Co. 
Leavitt. Motor Co 
Litue Flec. Con. 
Porter Standard Motor Co. 
Roth & Eck. 
Meed-Water lieaters. 
Goubert Mfg. Co 
Harrison Safety Boller Works. 
Hoppes Mfg. . 
Stilwell-Lierce & Smith-Vaile Co 
Webster & Co., Warren. 


Fibre (sec Rubber). 
American Hard Fibre Co. 
Delaware Hard Fibre Co. 
Duranoid Mfg. Co. 

Fibie Conduit Co. 
Kartavert Mfg. Co. 
Vulvanived Fibre Co. 


Fire Alarms. 
Utica Fire Alarm Telegraph Co. 


Fixtures for Gasand Electric 
Lighting. 

Blair ten Adjuster Co. 

Cooke, E. D. 

Electric Construct’n & Sup. Co 
Gencral Electric Co. 

Gleason Mfg. Co., E. P. 

Gt. Western Mfg. Co. 

tern, Brannen & Forsythe Mfg. 


Iron City Elec. & Fixture Co. 
Miller Ilectric Works. 
Newton Electric Co. 
Porter & Co., Stephen. 
White Co., 0. C. 
Fuse Links. 
Gvneral Klectric Co. 
Independent Electric Co. 
Fuse Wire. 
independent Electric Oo. 
Shawmut Fuse Wire Co. 
Gas Lighting Apparatus, 
Electric. 
American Electric Co. 
Smith, A. T 
Gauges (Recore’g and Pressure) 
Ashton Valve Co. 
Gears. 
Hoston Gear Works. 
General Electric Co. 
take Co. J WU & D. 
Phoenix Iron Works. 
Gear Cutting. 
Harrington, k., Son & Co., Ine. 
Globes, Shades, Etc, 
Cuuer Elec. & Mfg. Co. 
Gleason Mfg. Co. E. P. 
Murray & UCo., Jas. J. 


‘g. Co. 
Wilmot & Hobbs Mfg. Co. 


Grate Bars, 
‘Yupper & Cu., 
Lloists. : 
Harrington, E., Bon @ Co., Ine. 
Marin @& leekiy. 
louse Goods. 

Partrick & Carter Oo. 
Hydraulic Presses. 

Watson & Stillman. 
Indicators, Steam. 

Hine & Robertson. 
instruments (Test’g & Rec’d’g) 
General Hicctric Ce. 

Kidder Mig. Co., The Jerome. 
Marshall. Wm. 

Ritchie & Sons, B. 8. 

Queen & Oo. 

Siemene * Halske Elec. Oo. 
Vose, Ralph. 

Whitney Electrical Inst. Oo. 


Ww. W. 


Ov. 


& Sun. Co., FL 


| 


insulators. 
Conover Insulator Co. 
Elec., Eng. & Supply Oo. 
Empire China Works. 
General Electric Co. 
Hammond Cleat & Ins. Oo. 
imperial Porcelain Works. 
, Ward & Co, 
Ohio Brass Co. 
Pass & seymour (China). 
Union Porcelain Works. 
Weston Elec Inst. Co. 
Insulating Material. 
American Hard Fibre Co. 
Delaware Hard Fibre Co. 
Durauvid Mfg. Co. 
Goodyear Hard Rubber Co. 
Ilanson & Van Winkle Co. 
Kartavert Mfg. Co. 
Mica Lnsulator Co. 
Standard Paint Co. 
Technic Electrical Works. 
Vulcanized Fibre Co. 


Jewels for Electrical Pur- 


Wennstrom Co., The John. 


Lamps, (Portable and carr’ge). 
Storage Battery Supply Go. 
Lamps, Are (for Lncan. Circuits). 
Brush Electric Co. 
Clark Electric Co. ; ; 
Electrical Construct’n & Sup. Co 
Gen. Ineandesrent Arc Lamp Co. 
General Electric Co. 
Gregory, Cus. - 
Ilelios Electric > 
Litthe Flec. Con. & Sup. Co.,F.P. 
Mosher Electric Co. 
Rushmore, S. W. 
Scott Elec. Mfg. Co. 
siemens & Halske Elec. Co. 
sinith & Co., Lid., H. 8. 
Union Brass Mfg. Co. 
Walker & Co., Wm. L. 
Wancueia miec. Ling. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Lamps, Incandescent. 
American lecturical Mfg. Co. 
Beacon Vacuum Pump & El. Co. 
Bernstein Electric Co. 
Buckeye Elec. Co. 
Ohapin, Chas. E. 
Consolidated Electric Storage Co. 
General Electric Co. 
Greeley & Co., The E. S. 
Mather Electric Co. 
New York & Ohio Co. 
Viaduct Mfg. Co. 
Walker & Co., Wm. L. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Lamp Adjusters. 
Blair Lamp Adjuster Co. 
Porter & Co., Stephen. 
Lamp Holders. 
White Co., O. C- 
Lead. 
Colwell Lead Co. 
Lightning Arresters,. 
Coigate Co., Geo. L. 
Electric Appliance Co. 
Gsarton-Danieis Flectric Oo. 
General Electric Co. 
Van Nuis, C. 8. 
achin’y, Tools, Lathes, Etc. 
merican ‘Tool & Machine Co. 
Barnes Co., W._F. & John. 
Bliss Co., The E. W 
Cleveland Machine 
Denison, 8. P. 
ttarvin Machine Co. 
Gould & Lberhardt. 
Harrington, E., Son & Ce., Inc. 
Kay, J. F. 
Maris & Beekley. 
Moore & White Oo. 
Ohio Brass Cn. 
Phoenix Iron Works, 
Prau & Whiuicy CO. 
Storey Motor & Tool Co. 
Wiley & Russell Mfg. Co. 
Magneto Bells. 
Huebel & Manger. 
Iona Mfg. Co. 
Ostrander & Co., W. R. 
Utica Fire Alarm Telegraph Co. 
Viaduct Mfg. Co. 
Marble. 
2. 2. 


Murphy, 
Mica, 
Relden Mica Mining Co., F. E. 
Bowers Bros. 
Mica insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker, A. O. 
Mining Machinery. 
Genera: Bilectric Co. 
Independent Electric Co. 
Pratt & Whitney Co. 
Model & Experiment’! Work. 
Baillard, E. V. 
Denison, 8. P. 
Greeley & Co., The F. 8. 
lona Mfg. Uo. 
Walt & Bartlett Mfg. Co. 
Wakefield Elec. Eng. Uo. 
Weed & Co., A. J. 


Mouldings for Electr’! Work. 
Colgate, Geo. L. 
Johnson Broe. 
Nail Heads. 
Wentworth, N. J 
Office Furniture. 
Oflice Furniture & Supply Co. 
Oi1 Caps, Lubricators, Etc. 
Lunkenbeimer Oo. 
Packing. 
Hine & Robertson. 


Paints (for Electrical Purposes). 
Standard Paint Co. 

Paper Machinery. 
Moore & White Co. 


Screw Co. 


Patent Solicitors 
Fenton, W. B. 
Kintner, Uhas. J. 
Ladd, Story B. 
Rosenbaum, Wm. A, 

Phonographs. 

Mason’s Electrical Exchange. 

Phosphor-Bronze. 
Phosphor-Bronze Smelting Co. 

Pipe Fittings. 

orris, Tasker & Co. 
Shook, Anderson Mfg. Co. 

Platers. 

Hanson & Van Winkle Co, 
Whiting Novelty Mfg. Co. 


Platinum, 

Baker & Oo. 

Schawel & Co., Jas. 
les, Brackets, Pins, Etc. 
yér, Ed. E. 

Electric Ry. Equipment Co. 

Loud & Sons Li:mber Co., H. 

Morris, Tasker & Co. 

Ohio Brass Co. 

Phoenix Bridge Co. 

Sterling, W. ©. 

Technic Electrical Works. 


Pole Tops. 
Elec., Ling. & Supply Oo. 
Porcelain Manufacturers. 
General Electric Co. 
imperial Porcelain Works. 
Thomas & Sons, BR. 
Polishing Compositions. 
Hanson & Van Winkle Co. 
Purvas Cups, 
New England Pottery Oo. 
Pulleys,Shaft’g,Cou pl’gs,adc 
Almon & Sargent. 
American Tool & Machine Co. 
i:vaus Iriction Cone Co. 
ches ae Co., Jas. 
» Be - Transmitter Co. 
Lake Co., J. H. & 
Moore & White Co. 
Phoenix Iron Works. 
Smiun Woeolen Machinery Co.,Jas. 


Puinps, Steam and Vacuum, 
ar ag Steam Pump Works, 
Davidson, M. T. 

ean Bros. Steam Pump Works. 
Hubbard, Norman: . 
McGowan Co., Bhe John H. 
Stilwell-Rierce & Smith-Vaile Ca 
Vose, Ralph. 
Worthingwn, ay. R. 
Push Buttons, 
Huebel & Manger. 
lona Mfg. Co. 
Union Hardware Oo. 
Vieducet Mfg. Co 
Whiting Novelty Mfg. Co, 
Railway (ar., 
Brill Co., J. G. 


Railway Contractors, 
Eléc. Railway Equipment Co. 
Hartshorn & Whipp. 
General Electric Co. 
Pepper Register. 
White & Co.. J. G. 
Railway Signals, 
Hall Signal Co. 
Varley Duplex Magnet Co. 
Railway Specfalties, Electric. 
Brown Electric Co. 
Cummings & Engleman Condt ;: 


0. 
oe Electric Co. 
ec. Railway Equipmen i 
Great Weerom Mig. Co. = 
Hubley Mfg. Co. 
Ldnaie ses. Cou. & Supply Co., 


Stucky & Teck Elec. Mfg. Co. 
Technic Electrical Works” = 
Reflectors for Electric 
Frink, 1. P. 
Gleason Mfg. Co., E. P, 
Miller Electric Works. 
Reducing Valves, 
Chapman Valve Co. 
D’Este & Secley Co. (Curtis Reg- 
ulator Co.) 
Hine & Robertson. 
Jenkins Bros. 
Negulators, Steam, 
D’Este & Seeley Co. (Curtis Reg- 
ulator Co.) 
Jenkins Bros. 
Mason Regulator Co. 
Repairing, 
Baillard, BE. V. 
Eiltow Lincoln Electric Oo. 
clean Armature Works. 
Rushmore, 8. W. _ 
Stucky & Heck 
Walte & Bartlett 
Rheostats. 
sarpenter Enamel 
General Filectric neenent » 
Hanson & Van Winkle Co. 
Rubber. (See Fibre.) 
Indiana Rubber & Ins. Wire Oo. 
Sal Ammoniac 
Klipstein, 


Light. 


Elec. Mfg. Oo. 
Mfg. Co. Ce 


Sash Cord, 

Samson Cordage Works. 
Screw Machines. 

Cleveland Machine Screw Os. 
Screw Plates. 

Wiley & Russell Mfg. Co. 
Conreh Lighte. 

eetric ane v 
General Electric Naa > 
Scott Electric Mfg. Co. 
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Second-Ha A e + 
rene eon Speers — Se. a — High & Oo., J. Grant. Trolle vs. | Winding Machinery, 
McLeod, Ward & Co. | - Diemena Bios Mfg.’ Oo rea eny: ot. J. Hubley Mfg. Co | Kay, J. &. 
Rose Electric Light Bupply Oo. | Eddy Electric Mrs. Co., Inc. ‘“—tmeae Go ieee: Wares and Cabins. 
Rossiter. MacGovern ' slectri i a ee ee rass Uo. 
Vose, Ralph aeons at & Retains pa ‘Tablet Boards. Technic Electrical Works. Bishop Gute Percha } 
Walker & Oo., Wm. L. | Elec., Eng. @ Supply Us. — | Hays & Co., J. L. Trolley Cord. Boston Electric Wire Oo. 
Slate. Electrical Supply Oo. of syra- |_ igh & Co., J. Grant. | Samson Cordage Works. Brixey, W. R. 
Saree oe Elliott-Lineoln | “Gerpenter, Tap % Die Oo., J. M.| Teohuis. Mioctsical Chicago Tneulated Wire Co 
Shadesand Shade Holders. | Electric Co. arpenter, Tap e Co., J. M.| Technic. Electrical Works. ace <A Sa ty Cond 
Cooke, E. D. General Hipoerte Co. | fhread, Cotton, Worstea., | Tubing. toe Conduit Co 
orn, Brannen & Forsythe. enee » Co., BE. P. Ryle & Co., Wm. Colwell Lead Co. (Lead). : 
| Greeley & Co., The EB. 8. Eastern Electric Oable Co. 
Silk. Télegraph Apparatus. Turbines 
Great Western Mfg. Co. . Electric Appliance Co. 
Ryle & Co., Wm. | Gregory, Chas. E. Verlen De — sdnanes Oo Hunt Mackin 1 ‘Rodne Goodyear Hasd Rab 
i | Holtz ‘ achine Oo., . ear Hard Rubber Co. 
opsating aber, fepttes. Flere tleewe co, | Yndta ace ine | 
Huebel @ Manger. clephones. 1,8: * | elios ectric . 
—- Seat a Iron City Flee” & Fixture Co. American Bell Telephone Co. Stilwell-Bierce & Smith-Vaile Co. | Independent Elsctric Co. 
Stenen Somaseter Jenney Electric Motor Co. Baillard, E. V. Tacbine Regulators, India Rubber Comb Co. 
D'Este 4 we ; a © Jones & Son, J. Barnard & Hoopes. Olbrich, H. Indiana Rubber & Ins. Wire Co. 
Wiator Gogo Curae BO | jatele tee Con- & Sup. Oo FP. | Brown Teloph, & ‘eleg. Co, | TRReWzIters. ee 
. . Su i ° . Cd. MS 2 
Te arrison Safety Boiler Works. Mianus Electric Oo” a | D’Unger Long Distance Tel. Co. Broke” Typeweie Co” Moses, I. H. 
——- Pres. Moses, I. H. Harrison International Telephone | Val . | National india Rubber Co. 
rrell, J. A. | Newton Electric Co. Const. Co. | Valves. | New York Insulated Wire Oo. 
Seats "a Beole Co. (Curtis Reg Oatre ~ayk Go Meahattan Mist Bupuly Oo” eaien ota tie | Qkonite Go. Ltd. ‘Ms 
6 . jurtia - strander Co.,  - a c. Supply Co. alve ° | oO 0., Se 6. 
ulator Co.) ’ ; Palmer Bros. we & Mianus Electric Co. D’Este & Xeeley Co. (Curtis Reg- | Pertingell-Andrews Co. 
Steel. Patrick & Carter Co. National ‘'elephone Mfg. Co. ulator Co.) | Phillips Ins. Wire Oo. 
Chrome ‘Steel Works. PettingilicAndrews Co Saar 6 || lee | Shawmut fuse Wire Oon” 
rks. | Pe = rews Co. alme! ‘ : . 
Steel Castings. Rossiter, MacGovern & Oo. Viaduct Mfg. Co. Lunkenheimer Co. | Simplex Electrical Co. 
Qhester Steel Vestings Co. ne, = Cad. Harry 8. Western Telephone Const- Co. Vegnttee pave e | aie ope 8. 
5 ‘ ‘lectric Co, Merchan . . 7. B. 
Suveiice. See 7. er See alan ~ Mfg. Co.  eretits. ree Miller Electric Works. | Wire Cleats. 
— ee —§ g- Co. g-~ 7 — ca orks. Telephone Mouthpieces. Vulcabeston. | General Electric Co. 
Sargen ’ ph. Mareus, Wm. N Johns Mfg. Co., W. H. | Hammond Oleat & Ins. Oe. “ 
American Electaical Mfg. Co. Vineet Mfg. Co. ° ee | wratehes. Neacife ti | Imperial Porcelain Works. 
Baxter, H. E. & O. Waaner Electric Mfg. Co. Transformers. Tnauieelt “& ian Ron. ce | Viaduct Mfg. Co. , 
Brown Electric Co. wane & Co., Wm. L. Diamond Electric Mfg. Co. Wansnineu* Clock . W ood work (Electrical). 
Buckeye Elec. Co. Western Hlectric Co. General Electric Co. Holteer-Cah t El : ico | Union Hardware Oo. 
Cutter Elec. & Mfg. Co. |e inghouse Flee. & Mfg. Co. |. Hornberger Elec. Mfg. Co. Standard Electric ‘Tim a | _Wiaduct Mfg. Co. 
o. & O. Electric Co. ‘a iting NoveltyeMfg. Co. Wagner Electric Mfg. Co. © UO. \Zine. 
Jentral Elect>ie Co. witchboards. Westinghouse Elec. & Mfg. Oo.| Water Motors: | Fdec Manufacturing Co. 
Chapin, Clas. E. General Electric Co. Traveling Crane. Bolgiano Water Motor Co. | Lamarche’s Sons, H. 
Columh‘a Electric Oo. Hays & Co., J. L. | Harrington & Son, Edwin. Chicago Water Motor & Fan Co. Law Rattery Co. 





ELECTRIC SLATE ITALIAN AND AMERICAN MARBLE, DRILLING A SPECLALTY. 
PLAIN OR MARBLEIZED. 


ALL MY FINISHES ARE BAKED IN. T. J. MURPHY & CO., 136 Liberty St., New York. TURNED SLATE. 


ARMATURE AND. . INSULATING... 
FIELD COIL VARNISH. 1+ + + COMPOUNDS, 


WATERPROOF TAPE. INSULATING PAPERS, ETC, 
METROPOLITAN , PETTINGELL- ANDREWS 
ELECTRIC COMPANY, COMPANY, 


186-188 Fifth Avenue, 72 Federal Street, 
CHICAGO, ILL. BOSTON, MASS, 


GENERAL WORK 


STRUCTURAL. rex 


Power Houses, Electric Light Stations. Steel and Iron Roofs Covered with Corrugated Iron or Slate. 


POLES 


FOR TROLLEY WIRES, ELECTRIC LIGHTS, ETC. 






































Ragineers oud Arebitecty, Meret WROUGHT IRON Principal Office: CANTON, OHIO. 
ers and Builders in Iron , New York Office, Electrical Exchange B’ldg. 
and Steel. BRIDGE COMP ANY Central Office, Chicago, Tl. 
eae 8 Western Office, Kansas City. 


Plans and Estimates on Application. 
PLEASE COMMUNICATE WITH NEAREST OFFICE-' 
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Tf DIEHL 
ELECTRIC 


Ceiling, 
Floor Column, 
‘Counter Column, 
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oe Propeller 
ih No Belts, (Desk 
7 Fans) 
No Shafting 1s 
z Handsome 
Required. Designs. 


THE DIEHL 


Electrolier-Fan Combination. 


DIEHL & CO., 385 BROADWAY, NEW YORK. 





WESTINGHOUSE ELECTRIC AND MANUFACTURING CO., 


PITTSBURC, PA. 


We Manufacture Complete Installations of 


ELECTRICAL .. APPARATUS 


—FOoR--— 
Central Station Electric Lighting, 
Long Distance Transmission of Power, 7 
Electric Railways and Isolated Plants. 


BRANCH OFFICES IN ALL LARGE CITIES. 


ae : STOREY, 


Poe Completely 
Closed i in, Bust 





This Motor is a rival 
ofevery other direct cur- 
rent motor on the mar- f= 
ket, but is pre-eminently 
adapted for special work 


where self-protection Proof, 

from dust, moisture and | DIRECT CURRENT 
injury by external causes . 

is necessary. Motor and Dy namo, 


EFFICIENCY as high as 
the highest. No HEATING. 
ABSOLUTELY SPARKLESS, 


nn Ss  — —TFESOOREY MOORS P00 6 


tio ns of load. (In writing, mention Tux Execrrica, Worx.) 120 LIBERTY ST., N. Y. 


MANUFACTURED. BY 
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This is the Man & ry 


who waited until he got real hot before he ever & 





thought of ordering a supply of Lundell Fan Motors. 


He Lost 


two or three good sales because he couldn't plump 
the Fan right in while the customer waited. 

Next day it wasn't quite so hot, or the customer 
got used to it and changed his mind. Selling Fan 
Motors is like pulling teeth; you must do it 


while the man is in the notion. _ | Heprobaniv fet 
ike projecting his 

cael sai teats 

We have the biggest stock of Fan Motors ae uae fhe 

in the West. Everything to suit your cus- cae 


tomer. We can ship quick any way you 
order, but for your own sake don’t wait till 
the last minute. Send us the orders now. 


A July Baiting 


Okonite Wires, 

Interior Conduit Supplies, 
Helios Arc Lamps, 
Washington Carbons, 
Carpenter Enamel Rheostats, 
Electric Railway Coods. 





Construction Material and Tools 
of every description. 

The largest Electrical Catalogue 
ever published. Have you got one ? 


The Central Electric Company, 
173-175 ADAMS STREET, 
CHICAGO. 
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SS 
WORKS NOBLESVILLE, INDs, 


SWITCHBOARDS. 


Send us your specifications and we will return with them an estimate 
that will be very low for strictly high grade work. 


« KNIFE SWITCHES. ..’ 


Write for Catalogue and discount sheet. High Grade Work Only. 


N. S. LARCE & SONS, 


321 Chestnut Street, - ° Philadelphia, Pa. 


BELLS 


Bronze 
Push 
Buttons, 
Window and 
Door Springs, 
Floor Pushes, 
Switches. 
Send for Catalogue 


HUEBEL & 
MANCER, 


Manufacturers, 


286-290 Graham St. 
Brooklyn, N. Y. 








= 2 ~ Wy =: " & *) 


= STYLE F. 


™ “COM 


RICAN CARBON 

DAY TON, OHI 
oo" High Grade Carbo 
S  MolrBrushes, Carbon Specialties. 


PETITIO 
Annunciator. 


PARTRICK & CARTER CO.’S PATENTS. 









its, 





TELEPHONES. 


This Company is manufacturing a COMPOUND MAGNETO TELEPHONE which 
it sells outright under a guarantce both as to efficiency and as against infringement of patents. 

It talks as well over one hund:ed miles as any other Telephone talks over one mile. 

This Company is also prepared to tully o> Telephone Exchanges (furnishing every- 
thing, from the Telephones to the Wire and Poles), Private lines, Factory plants, etc., and do all 
kinds of construction work, 

Send for circulars and price lists. 


WESTERN TELEPHONE CONSTRUCTION CO., 
539, 540 and 541 Monadnock Block, CHICAGO, ILL. 


THE LEAVITT MOTOR CO. 


MANUFACTURERS OF 


BATTERY MOTOR FAN OUTFITS, 


Complete from $4.50 to $35.00. 


Practical Sewing Machine Outfits, 
Complete, $32.00 and $35.00. 
BATTERY MOTORS. FOUR SIZES. 








Wa. 1 FONE, DORR. Pees cccces- $3.00 
No. 2, 4 Volts, 1-16 h. p.....ceee 5.00 
No.3, 6 Volts, 1-12 h. p.......... 10.00 
No. 4, 10 Volts, 1-8 h. p.......... 15.00 


For Running Dental Drills, Jewelers’ Lathes 
and All Kinds of Light Machinery. 

, SEND FOR ILLUSTRATED CATALOGUE, 

OFFICE AND FACTORY: 


124 Mitchell 8t., Providence. R.L,U.8.A, 


N”’ 















eS" 


sample of the COPIPETITION. 





Complete on the Wall. 


Manufacturers of Electrical House Goods. 


The Bell. 


WILL PAY YOU = « 


Before placing any orders for contracts already secured, or in estimating for new work, to send for 
Make known your wants and let us quote prices. 
quality will secure your trade, we are bound to have it. 


PARTRICK & CARTER CO., Philadelphia, 









If prices and 
Showing Bell Removed. 


Sole Owners of the Patent Needle Annunciator., 
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IF NOT, IT WILL PAY YOU TO SEND FOR COPY NOW. 
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THE |, X. L. TEMPERED COPPER CO.,|“H1)B-FRICTION” CLUTGHES 


Manufacturers of PURE UNALLOYED COPPER for Electrical Purposes. 
teed to be Superior to any now on the market. Give us a trial and be convinced. 


WRITE FOR SAMPLES. 


Gero. H. Atmon. 


ALMON & SARGENT, 


furnished tor complete Lighting, Power and Railway Plants. 


STRONGEST AND 
MOST DURABLE. 


1,000 REVS. PER MINUTE 


Geo. N. SARGENT. 





ELECTRICAL ENGINEERS AND CONTRACTORS. ; e 
" General Agents for the Belknap Motor Co. and L. P. & D. Transmitter Co. Estimates WO, SOR Sold Giving Sate 
Satisfaction. 
Main Office: 620 Atlantic Ave., Boston, Mass. ission Machin 
Branch Office: 136 Liberty St., New York City. Transmission M ery. 


Complete Plants for 
Electric Companies. 


COOL HEADED ARMATURES Sunde an boinc siaitivery Co., 


are just as necessary to the success of a station as are cool headed managers. 





are the cause of most of the burn-outs. 


The above cut shows an Edison armature wound on our new SPIRAL SYSTEM. 
ALL COILS ALIKE IN SIZE, SHAPE and resistance. PERFE TI’ VENTILATION. 
HEAWVY CENTRAL STATION REPAIRS, 


Large Commutators, Search Lamps and Commercial Arc Lamps. 


S. W. RUSHMORE, 


Shops, Jersey City, N. J. 


PAPER MACHINERY 
FRICTION CLUTCHES 


| Insulated Wires. 


Cabling, Armoring, Stranding, Taping, Yarn 
and Compound Serving, Rubber, 
Silk and Cotton Covering. 
Hemp, Rope and Cordage Machines, 
Wire Rope Machines. Plans and Estimates. 


—-  THE—— 


Elliott-Lincoln Electric Co,, 


MANUFACTURERS OF 


Multipolar Motors 


AND 


Dynamos. 
CLEVELAND, OHIO. 

















* PASSAIC,N.J. 


Machinery for the Making 











HOT HEADS 


on armatures cove’ed up solid in a mass of canvas to conceal bad workmanship and material 


Not Affected by Acids or Alkalies. 


MANUFACTURERS AND CONTRACTORS OF 


OUTFITS OF SHAFTING, PULLEYS, HANGERS, &c, 


OFFICE AND WORKS: 


411-421 Race Street, Corner Crown Street, PHILADELPHIA, Pa. 
L.. P. & D. system. Thousands of H. P. 


cn’ aati : in service, driving dy- 
namos and generators 
























with perfect success. 
Our Patents and Pat- 
ents pending, fully 
cover this system. 


F.H.PERRY - PROPRIETOR ; 
Please take notice. 


—Write for Oatalogue and Information.— 


B.C. STANDARD DYNAMOS and ELECTRIC MOTORS. 


The Machine attracted more attention than any other New Design Exhibited at the World’s Fair. 


Prof. J. P. Barrett, Chiet Dept. Flectricity and City 
Electrician of Chicago, says: ‘“lhey are a fine machine,” 
and compliments the Brush Holder as being the Best on 
}xhibition. 


DO NOT FAIL TO SEE THEM. 


The Design of this Machine is worthy of your 
Special Attention. Its Short Magnetic Circuit, Round 

Corners, Compactness, the Smoothness with which it 

runs and Absolute Freedom from Sparking have won 
ior it unstinted praise from Electrical Experts 
generally. : 


BELKNAP 
MOTOR Co., 


Selling Agents: 
in He MMT ! GEO. H. ALMON, 
Hi wi nh 136 Liberty St., New York. 
' ALMON & SARGENT 
620 Atlantic Ave., Boston. 
Manafacturers ot ELEC- 
TRIC MOTORS and DY- 
NAMOS and POWER GEN- 
ERATORS ranging trom 
5 to 600 Lights, and in 
Horse Power from 1-8 to 
= 60. 


Home Office and 


126 LIBERTY ST., NEW YORK. 









Factory, 
; ~ PORTLAND, ME.. 
= SESE : U. S. A . 


&. Oe STANDARD I0 H. P. MOTOR, 


.. FIBRE CONDUIT ..’. 


THE BEST UNDERGROUND CONDUIT FOR ELECTRIC CABLES. 





LIGHT, STRONG AND DURABLE, 


A Perfect Insulator. 


Write for information, Manufactured exclusively, under Basic Patents, by 


T 4 é 257 BROADWAY, NEW YORK 
FIBRE CONDUIT CO. wen. cnaxcrnonen, a,x 


ame 
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JENNEY ELECTRIC MOTOR CO. | 


224 South Illinois St., oe fear FT hy INDIANAPOLIS, IND. 















Lighting 


—AND— 


Plating 
DYNADOS 


Power Generators, 
NIO TORS. 








Branch Offices: 


SAN FRANCISCO, 15 Halleck St. 
MINNEAPOLIS, 213 Washington Ave., So. 
EVANSVILLE, Arcade Building. 

TOLEDO, 1310 Adams St. 

MILWAUKEE, 448 East Water St. 


Branch Offices: 


CHICAGO, 932 Monadnock Building. 
NEW YORE, 39 Cortlandt St. 
BOSTON , 194 Sumner St. 
LOUISVILLE, Cor. 18th and Main Sts. 








ST. LOUIS, Laclede Building. SS wa MILWAUKEE, 448 Bast Wate 
Ad f) dM | 5) THE LATEST 
ee igh Improved Type 
Forged Iron Field oe 
nacnets "| ELEVATORS 
Fireproof Arma- 18 THE 
tures. 


Ihrect Electric. 


Have you seen ours? 3x 
It has many advan- # 
tages over all others - 
now in the market. 


Are made in high and low 


speeds, and are 


Especially Adapted for Direct 
Connection with Engines, 
Blowers and Machine 
Tools. 






For Descriptive Cireular or Other Information Address 


ADAMS | MORSE, WILLIAMS & CO, 


ELECTRIC CO 1105 Frankford Ave., Philadelphia. 108 Liberty St., New York City. 
ey 19 Pearl St, Boston. 82 Church St., New Haven. 
NA 100 Beacon Street, 425 Spruce St., Scranton, Pa. Bui:ders’ Exchange, Baltimore. 
) WORCESTER, MASS. 714 Omaha Building. Chicago. 135 Fourth Ave., Pittsburg. 





ALTERNATING CURRENT TRANSFORMERS, 


ea a) 


A CREAT STRIDE IN ADVANCE. 
REMARKABLE INCREASE IN EFFICIENCY over all Existing Types. 





PRAT - 
a cn TRANSFORMERS for High Potential, Long Distance Transmission. 
TRANSFORMERS for Low Frequency. 
lapels TRANSFORMERS for Are Lighting, Series or Multiple. 
'5 TRANSFORMERS to Order for Any Purpose, Voltage or Capacity. 


Aan) ie — Regulation, Insulation and Efficiency Guaranteed. Standard Sizes, 5 Lights to 2,000 Lights. 


"WAGNER ELECTRIC MANUFACTURING CO, 


sr. LOUIS, MO. 
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( & ELECTRIC 60 MULTIPOLAR DYNAMOS, 
z BI-POLAR DYNAMO3 AND ELECTRIC MOTORS. 











Complete Plants for Power Transmission. Isolated’ Lighting Plants. Central Station Apparatus. 
CENERAL OFFICE: 143 LIBERTY ST., NEW. YORK. 


WORKS: Garwood, N. J., on Central R. R. of N. J. 
BRANCH OFFICES: Chicago, Monadnock Building. Boston, 63 Oliver St. Cleveland, Cuyahoga Building. Philadelphia, 633 Arch St. 


THE CELEBRATED 
COLUMBIA" DYNAMo,|T2e HULINGS ELECTRIC CO, 


EAST LIVERPOOL, OHIO, 






MANUFACTURED BY THE 
MANUFACTURERS OF 


COLUMBIA ELECTRIC COMPANY, | TABLET BOARDS, ROSETTE CUT-OUTS, MAIN LINE AND 
DEALERS IN BRANCH CUT-OUTS. 


General Electrical Supplies. Prices and Estimates on Special Switch Boards Given on Application. 


eee T** LINTON & SOUTHWICK 







and Power Plants. 











- Offices, 339 Main St., Works, 180 Union St. 


WORCESTER, MASS. 


FINE 
QUALITIES OF 






Patent 


Applied for. 


Patent 
Tuly 4, 1893. 










| 
er , — 
a <| peleleleLelelelete! 
— 6 ealeabianati ite: N EW SWITC Hi « 


PRINCIPAL OFFICE: | the Sei OUR PRICES SELL. 
P.0. Address, Box 1717, | BOSTON | GOR COVERING LINTON & eS a 


Send for Catalogue. 
JOHN E. LOCKETT, Selling Agent. | ELECTRIC WIRES, OFFICE & FACTORY, 56, 58 & 60 Hesmon Street. 





The reason our business has more than trebled itself in the past year is because 


CARD 


Is the name that will be found on the most Satisfactory 
Dynamo or Motor you can purchase. 


CARD 


Is the name now found on the latest design of Street 
Railway Motors. 





FOR PARTICULARS ADDRESS 


CARD ELECTRIC MOTOR & DYNAMO CO., 
CINCINNATI, 0. 
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CHAS. M. JARVIS, President and Chief Engineer. GEO. H. SAGE, Secretary. 
BURR K. FIELD, Vice-President. F. L. WILCOX, Treasurer, 


HE BERLIN IRON BRIDGE CO. 


ENGINEERS, ARCHITECTS AND BUILDERS OF 


IRON AND STEEL BRIDGES AND BUILDINGS. 






SOULE LLL Lh a. 


~s 
‘ 
[cjelec WA fs { 
eles SS i= ~~ \ LL 
‘ SYS \—~ \ / | 
< NY Ay gee, | 
a WS | 
a ‘ 4 
{ < | 4 
a 7 7 . een . = - | Zz 
~ S \\\\ ‘ | / MA Sy 7 a n 
; ~ x \ \ \ \_\\ } Ut it Hh a j 4 , Fo 
WVHA is JA 7 Y ie : LA “ 
LV, Vb 4 j Sin Y o 
OE ys Y Z i AB = a 
4 } Z g 
5 - . > f Le, f Ea 
: 4 nh 1 STA TTT, 4 ¢ a Me oe a 
i ! i 
me ih i = = 
j \ H y = i 
g ' it CY be — = > 
: aA a ce < = 
spo . Sa, i B) , — 
. | SR . , rantoaniay |i) B ; a) . oa . 
. ey \ \ \ hifi, MMe A c = Z « “ TN 
Ris : i y Lf P r « l 
ah shoe ee y P| = } 
JLT {ins = — 
= 4 a —— a — — —.. -_ 4h rn 
- a . ' nas ee HW ee 
i - | r } 
| , my it 0) 3 f= E 4 i i r tn + } AL 
PY |e : cs 3 ff r t | Lt 
Ai fm 7) ( i f L+ 
i 5 , eS 
fr | 5 5 i; ip g 
7 = == = a | 5 ill » zh q } 
. ER i r i A ee tt ae ' 
4 oe OB c Z yp , = | | 
“4 RE yh me SES g 7“ 
4 i = j } : 4 ! 
f + pei) H h sh | } A i 
j uf: H eS # WE Lie ‘ | | 
HY eZ 4 i r Wi 1 | | | | > 
y f , . , | | | | | 
| } ae i | h : 4 { Ly i | 
C i “Oe! 4 : tt } } 
y Hi y ina A LLL | 
| i ; i j : , 1 4 ' i 
| ' by i i | i | 
co i f i ‘ } 
| y, } Hee tre i i 1 . | 
iH j i : | a ii 7 | \ i \ | 
j ql iN 6% H ear) wi at ' y ? HH . 
i] t °A iH an g 1] , | ra ry - 
Hi +! 7 7 Ss i “ 1 —— 7 | 
| | , i} 4 i} ~ > 
, i i A) A FS I +g 7} 
\ “th, ~ 4 : ee “4 ade 2 
1 i 1 t ys HII a Hi} 7 —— 
\ " a “4 iH y \ 
Y 4 it ‘ 
if i vn a WH : =e ae ' 
iF H ion ~— ' es Be = f : 4 ~ == : 
Fi Mi + \ ia : ‘ sy ts ——_—_ 
7] if . = ! y pics = | 
Me a al WAAL ‘ Ha ; i | | 
} ) Z t HHH . 
Yi) 5 : HVA NL ; — : | | 
NH l “ AT . ~ ! } 
ee HH | ; 
| | =e | 
5 - - _-— - -* » N ~ Md = > ~ % ' 
= ——— eee Y | ~< ee —— ] Wt val 
- = —— <a ana Co | - > | | iit 
ee OE — —_ -- ~—_ ‘ x, i — = - > } 
ZS 7 ww ce : “i i —- == 
| Ss E = rr = = = = = 
T eo Z ed We SSS — - ; ; 

















sy x Uf 


aude 








_—_ 


i 
































The above illustration is taken direct from a photograph and shows the construction of a Traveling Crane placed by us in the Ma- 
chine Shop of the National Meter Company, at Brooklyn, N. Y. The building is the usual construction of brick walls 
with wooden posts supporting wooden floors. The crane girders are attached to wooden posts, and the crane 
has a travel the full length of the building between the posts. The plan commends itself where parties 
desire to control a limited floor space in a building already _ built. 








Send for Our New Illustrated Catalogue, 300 Pages, Illustrating and 


Describing Bridges, Buildings, Etc., Built by Us. 


OFFICE AND WORKS, - - EAST BERLIN, CONN, 



































THE 





EDISON 3-WIRE SYSTEM. 





This switch is made to meet the recent requirements 
of the National Board of Underwriters, and breaks each 
‘of the three wires simultaneously in two places, It is 
the latest production of 


THE PERKINS ELECTRIC SWITCH MFG. CO. 


Office and Factory: HARTFORD, CONN. 


—OF FICES: 





136 Liberty St., NEw YorRK. 41 North 7th St., PHILADELPHIA. 
620 Atlantic Ave,, Boston, Monadnock Building, CHICAGO. 


Gear Wheels, Rollers, 

Machine Frames, Track Plates, 

Knuckles, Truck Frames for Electric 
Friction Pulleys, Cars, 

Propeller Blades, Pedestals, 

Rudders, Brake Shoes, 

Engine Beds, Car Couplings, 

Bridge Castings, Valve Castings, 

Steel Rolls, Pistons, 


No. 49 William St., New York. 
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HUBLEY____ 





MANUFACTURING COMPANY, 


TROLLEY WHEELS. 


Bronze, Brass or Iron. The special bronze has a record 
‘ of 10,000 miles and.still running. All have Patent Graphite 








Bearings. 
TROLLEY HARPS. 


Kither Bronze, Brass or Malleable Iron or Steel. Entirely 





new design. Patent applied for. Lightest, Strongest, as 
well as the Cheapest, ever offered to the trade. 


BEARINGS. 


For Dynamos and Motors. Guaranteed 20 per cent. more 





life than any other anti-friction metal on the market. 


Complete Overhead Equipments for Electric Railways. 
Special Bronze, Brass or Iron Castings for Car Trimmings or 
Special Work. Estimates on receipt of samples. 
Electric Lighting Material, Regulating Sockets, Pendants, 
Cut-Outs and Switches of our own design and Patents. 


HUBLEY MANUFACTURING COMPANY, 


ILANCAS’TER, PA. 





STEEL CASTINGS 


Open-Hearth Steel Castings of Every Description Made on Short Notice. 





WE MAKE A SPECIALTY OF: 


Crank Shafts, Road Engines, 

Cylinders, Pump Castings, 

Cylinder Heads, Railway Crossings, 

Shaft Brackets, Anvils, 

Rivetter Frames, Anvil Blocks, 

Hoppers, Hammer Heads for Steam 
Stoker Castings, Hammers and Pile Drivers, 


Castings for Agricultural Crane and Locomotive 
sine seen Castings. 


Send Patterns or Drawings aid we Yaias Make Gustines at Lowest Prices. 
ESTIMATES CHEERFULLY FURNISHED AND ORDERS PROMPTLY EXECUTED. 


| The Phoenix Iron Works, 


PHOENIZS VILLE, PA. 
No. 410 Walnut St., Philadelphia. 


No. 931 Rookery, Chicago. 
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“Dayton” Wind Agitators 








Built for 110, 220, 250 
Volts and for Are 








Dayton 
Electric Circuits. 


Ceiling Fan. a 
q 


Direct Current. 





On account of discontinuing the manufacture of 
this style of fan we will offer them in lots of 10 at 


Responsible Agents Wanted in Every City. $12.00 net (for 110 volts only). 


THE DAYTON FAN & MOTOR COMPANY, - - DAYTON, OHIO. 
THE CRESCENT 


Electric Ceiling and Column Fans 
ELECTROLIER ATTACHMENTS FURNISHED WITH EITHER. 








Wound for Any Voltage Direct Current. A Strictly First- 
Class Machine. 


om , THE CRESCENT ELeEctTrRIc Co. 
— LANCASTER, PA. 
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FAN 





PLANTS SPECIALLY DESIGNED 
Lundell Dynamos Directly Connected to any 
Type of High Speed Engines. In 
Sizes up to 30 Kilowatts. 





Interior Conduit & Insulation Co., 
44 BROAD STREET, 


NEW YORK. 


For Dynamo and Motor Catalogues, 
including Fan Motor Outfits, Prices and all 


Information, address the 
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DYNAMOS : 


REPAIRING 
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MOTORS : ARMATURES : ALL SYSTEMS. 


Seventeen Years’ Practical Experience ‘ in Managing Construction of Electgjcal Apparatus. 


Special Attention Given to Street Car Motors. 


FE-EMmnc WOVEN WI 
SOIL AGENTS FOR NEWARK, JER 


All Styles of Commutators, Appliances, 


E DYNAMO BRUSH. 
CITY, PATHRSON AND VICINITY. 


STUCKY & HECK ELECTRICAL MFG. CO., a N. J., 23 and 25 N. J. “Ancor Genes Opposite Market 





Power Bridge Cranes. Hand Bridge Cranes. Holds ta 4 ot any 


Jib Cranes. point. 
g MARIS & BEEKLEY, 
MANUFACTURERS, Overhead Track, Trolleys, 


PHILADELPHIA, PA. Switches. 


A Packard Mogul Incandescent Lamp 


gives, by actual measurement, more light than 


An Alternating Gurrent Arc Lamp 


using the same amount of energy. 





Thus, a 200-candle power Mogul, consuming the 
same energy as would an ordinary alternating current 
arc, will give a better and far more satisfactory illumi- 
nation, requires no speeial resistance, converters or 
wiring, is-much cheaper to install, has no disagreeable 
smell, noise or flicker, and costs less to operate. All 
this we GUARANTEE. 


NEW YORK & OHIO CO. Warren, Ohio. 


MAKERS OF PACKARD LAMPS, 5 to 500 c. p 


The nly Adjustable Trolley Bracket 


ON THE MARKET. 


-_——_ 


Perfectly Interchangeable, 
Strong, Light and Cheap. 












Send for Blueprint and Prices. 


“JAMES R. GWILLIAM, 


ola aaa No, 115 North 6th St., 
Gmsom.re. ——— PHILADELPHIA, PA. 


THE BLAIR LAMP ADJUSTER 


Is THE ONLY SELF-BALANCING ADJUSTER 
ON THE MARKET. 


—WNOUEHT MeN rerceR ACK T— 





Tt does away with the annoying window shade catch. It 





is simple in construction, has wo fine parts to get out of 
erder; combinesa double pole fuse rosette, and is a neat, 
cheap and handsome fixture. 


Polished Brass or Antique Copper, $18.00 a Dozen. 


Send in a Sample Order and Ask for Discount. 


OMAHA, NEB. 


Eastern Agent: GEO. L. COLGATE CoO., 
New York City. 





BLAIR LAMP ADJUSTER CO., 


136 Liberty St., 


meme |TH HELIOS LAMP 


For Street Lighting. 


LOWARD T. STOTESBURY WALTER B. SMITH, 
PRESIDENT. SECRETARY. 


Jorn buoat, Feavmg 


Wenmeut pu? SMT. 2 7 


1 a = ead Jeo 
fhiladdlfftbia: Yesary 2208s] 769.4 


Helios Electrie Co., 
#1310 Filbert St., 
Philadelphia, Pa. 






Sentl emen: 
In reply to your letter of the. 18th*inst., making 


inquiry in regard to the satisfaction given by your lamps for 
street lightdng purposes, we would say that your lamps are giving 
entire satisfaction. We have in use on the streets fifteen (15) 
of your 2000 c.p. lamps and have no fault to fini, but mach to 
commend in the lan. 

We installed your system of street lighting principly on 
account of being able to run both incandescent and arc lamps from 
the same dynamo, believing that principle would enter into the 
economi¢al administration of the plant, and our experience has 
demonstrated the correctness of our theory, 


Yours truly, 
WENDELL & SMITH, 


aPitwad Masha, 


We have over One Hundred letters from Customers who are using these 
Lamps in lots of Five te One Thousand. 


Eastern Agents: STANLEY ELECTRIC MFG. CO., Pittsfield, Mass. 

Western Agents: CENTRAL ELECTRIC CO., Chicago, Ill. 

Southwestern Agents: ST. LOUIS ELECTRICAL SUPPLY CoO., St. Louis, Mo. 

Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada. 

New York City Agents: GLOBE ELECTRICAL SUPPLY & CONSTRUCTION CO., Vandam 
and Greenwich Streets. 

Pacific Coast Agent: SAMUEL H. TAYLOR, 195 Crocker Building, San Francisco, Cal. 

MOUNTAIN ELECTRIC CO., Denver, Colo., Agents for Colorado, Utah, Wyoming, New 
Mexico and Arizona. 





The Helios Electric Co., 


1306, 1308, 1310 FILBERT STREET, 
PHILADELPHIA, PA., U.S. A, 
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RHEOSTATS: WP 10 DATE! 







MOTOR STOPPED. MOTOR RUNNWG. 


NEW AUTOSATIC SWITCH. 


WRITE FOR PRICES. 


o.¢ 


RHEOSTAT FOR FAN MOTORS, Etc. 


1-12, 1-8 and {-6 H. P. 
CATALOGUE NOS. 901, 902, 9038 RESPECTIVELY. LIST PRICE, $3.70. 


RFIELD RHEOS STAT Ss. 


SEND FOR NEW PRINTED MATTER JUST ISSUED. 











Carpenter Enamel Rheostat Co., 


HOBOKEN, N. J. 





H. WARD LEONARD, President, TELEPHONE: No. 218 B. HOBOKEN. 
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‘lectrolicrs | 


IN ALL VARIETIES AND DESIGNS 


IN THIS DEPARTMENT. 





MANUFACTURING OUR OWN PRODUCT 


We Offer Extraordinary Inducements 


._ rorR 





Dynamos, Motors, 
Arc Lamps, 
Incandescent Lamps, Supplies. 


You can secure from us 


IO PER CENT. BETTER 


prices than any one else can offer. 


Our Office and Showrooms at 
116-118-120 Niarket Street, Chicago, 


Have been pronounced the “Most Complete in the United States.” 


WRTTrE OR CALL. 
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WENSTROM ELECTRIC CO. 


BALTIMORE, NII x: 

















MANUFACTURERS OF 


> : HIGH GRADE : 


Electrical * Apparatus. 





POWER GENERATORS FOR STREET RAILWAY WORK, 





SLOW SPEED IRON-CLAD DYNAMOS AND MOTORS. 


COMPLETE STATION EQUIPMENT. 
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———"—\ JAMES J. MURAY & CO, “te | TEMPERED COPPER. 
MURRAY FLINT GLASS WORKS, he OIY ELECTR. WORKS, 
Trenton Ave., Culvert and ‘Waterloo Sts., Philadelphia, Pa., a ee eee ae 


Foundry Departmet. CLEVELAND, 0. 
MANUFACTURERS OF 


Are and Incandescent Globes and Shades of all Shapes 


RAGLAN LE OER EET STMT EE 
IN OPAL, CLEAR, ROUGHED AND COLORED. E W, BLISS C0, 
Cc >i Prompt Shipment. ay 


Large Capacity. 
12 Adams St. ore YN N. Y. 














mee mG HET IG $2.00 Send a Postal To-day for a Descriptive Catalogue 
Watch ius a spew’ | Replogle’s Electric Water-Wheel 


structed American Lever 
Movement, in Case of non- 
conducting metal, and is 
2 oT, warranted to with 

wa Stand any attemptat mag ~ 

ie netization, oa to kee} ACTS LIKE A FLASH : 
accurate time around or 
against a dynamo. Every 
dynamo he ind wants them. 
Mailed postpaid for $2.00 
ue th; 3 for $5.; 1doz , $18.00 
. INCERSOLL & BR Oo. 


Latest and best for controlling water | 
wheels. 

Governor acts ‘delicately through 
electricity, consequently instan- 
taneously 

It controls Regulator perfectly. 

Regulator driven directly by water 
wheel, powerfully enough to oper- 
ate gates« u'ckly and positively 

Distance between Governor and Reg- 
ulator unlimited. 

Wheel pertectly controlled by 
switches from any point on prem- 
ises. 


APPR Te te diearbavoemen, "4 "TE ARMATURE DISC. 
CUTTING PRESS. 
PUNCHES, SHEARS. 
DIES, DROP HAMMERS. 
SPECIAL MACHINERY. 





5 CORTLANDT STREET, NEW YORK, 








Electric Plants and Paper Ma- 
chines Successfully Operated. 


: ’ : Thirty Days’ Trial Given. Western Office, 
Write for prices, delivered to any ae : : 
P 100-104 W Washington St., Chicago, III, 
“ED. E. AYER, ; L i. OLBRICH, THE STILES & PARKER PRESS CO. 
215 Dearborn St.. Chicaze, Cedar Falls. Iowa, U. S. A. 


RODNEY HUNT MACHINE (0 


cid eee In LA Ry 
Ce NTT til (A caammeaetes 


AR ane aa GATE GEARING, Ace NCL Treas 
*} 


Taree 


Sao FINISHING MACHINERY 222 


, INCLUDING 
Hote Rotary Fulling Mills. Cloth Washers shpat 
Dolly washers For Hosiery Goods. Crank Fulling Mills, Oy 
Wool Washers. Dusters.Gigs, Dye Tubs, Blue Vats. etc. IE NESH 


ALSO ROTARY FIRE PUMPS, UNDERWRITERS SIZES 















“ 
ATTACHED IN ONE MINUTE. 
No cutting or detaching of cord. Perfect Spring Balance. Adjusts 
from o to 6 feet and upwards on Nos. 14 to 20 cord. Holds lamp a 
3 






firmly at any position and protects cord from all wear. 


INSULATION PERFECT. 


Used and approved by Underwriters and Inspectors of wires every- 
where. Thousands in use giving the best of satisfaction. [ry a 









sample for your store, office or factory. 








WARRANTED TO GIVE SATISFACTION. 















PRICES: 
Polished Brass, Lacquered . - $1.00 each, 
Nickel or Copper Plate - - - 125 ‘¢ 

Samples by mail on receipt of price. Write for trade discount. 

AGENTS wanted. Write us at once. There is money in this for you. 


STEPHEN PORTER & CO., 


384 ATLANTIC AVE., . ° BOSTON, MASS, 


Branch Office, 136 Liberty St,, New York, GEO, L, COLGATE, Agent, 

























. 
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Victor Turbines Operating Dynamos. 


That there are more Victor Turbines in use supplying Power for Electric Generaters than any other 
is due to the many points of superiority possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


HIGH SPEED, CLOSE REGULATION, HIGH PARTIAL GATE RESULTS, 


Great Capacity. 


High Efficiency. 


Perfect Cylinder Gate. 





. ‘ — = - : 
Steady Motion Two pairs of 25-inch, and one single 174-inch Victor Turbines on Horizontal Shafts, with Rice’s Patent Friction Pulleys, 
used under 24 feet head by the Olympia Electric Light and Power Co., Olympia, Wash. We are making a specialty of com- 
plete Water Power Plants for Electric Lighting, Electric Railways, etc., and our work in that line is unequalled. 


Yur new Catalogue contains detailed figures. They cannot but command the attention of all who desire 


AT LEAST COST THE LARGEST AMOUNT OF POWER FROM A LIMITED QUANTITY OF WATER, 


The Cylinder Gate Victor Turbine is beyond question the MOST POWERFUL, Most Durable and EFFICIENT 
WATER WHEEL manufactured. Write for Catalogue. 


STILWELL-BIERCE & SMITH-VAILE CO., Dayton, O. 


THE McCORMICK|Q WITCH > OARD 


T U RBIN E, “TABLET BOARDS, BOARDS, Sond us your Pians 


’ for Estimate. 
On Vertical or Horizontal Shatt, CUT-OUTS, 
Especially Adapted for Electric Work. FUSE BLOCKS J. Hn AVS & aa 
Gives more power as to diameter with a - 

higher Ret centage of useful effect than any 
Water heel heretofore made. All sizes of 
these wheels, right and left hand, are built from _pat- 
terns pertected under systematic tests in the Holyoke 



















ee ae ae ae others are Dull we 
are Busy. Our Superior 














Testing Flume at an expenditure of over twenty thousand 
dollars and years of time. 

Parties having »0ower plants which are unsatisfactory, 
and those contemplating the i improvement Df powers, will 
find it to their interest to confer with me, as Tam will- 
img to guarantee results where others have 
failed, no matter what make of turbine 
have been in use. 

State your requirements and send for cata- 
logue. 


S. MORGAN SMITH, York, Pa., U. S.A. 


Switch, with Our Surprising 
Low Price. Why should 
more be said % Write for 
prices on Switches, Switch 
Boards, Tablet Boards, Main 
Line Fuse Blocks, Rheostats 
and Stage Regulators, 


K nite Switches from 2oto 1000 amp, 


J. Grant High & Co. 










123 No. Third St., 
Phliadelphia, Pa. 


Estimates furnished for Complete Power Plants and 
Results Guaranteed 


PARTICULARLY ADAPTED TO DRIVING 


Electric Light and Power Stations 


On account of its high efficiency at all stages of gate, stead- 
iness of motion and easy working gate, the construction 
of which makes it the most sensitive to the action of 
a governor of any wheel on the market. 


SEND FOR CATALOGUE "=" \erucaiss Warisoncatsto® 


— THE — 


Dayton Globe tron Works Co,, 


DAYTON, OHIO. 











THE EL 


ALWAYS 


SEND RUSH ORDERS 10 is 


for all electrical material, using 


OUR TELEGRAPH CODE 


as foundin our catalogue No. six. You will find our a of telegr: - yhic code 
words the most complete ever paenes in connection with a mercantile catalogue. 
By its use almost any reasonable kind of an order can be wired us at a slight ex 
pense, and 


SEVERAL DAYS SAVED. 


We will guarantee to assist you at this end in your endeavors. 


SAVE TIME 


by seeing that your orders are shipped immediately on receipt by quickest route. 
Let us have LL ot your orders. 


ELECTRIC APPLIANCE at 


242 Madison Street, Chicago. 
ELEC’TRICAL SUPPLIES 


WORTHINGTON CONDENSERS 


ONE-HALF MILLION HORSE-POWER. 


In Service in Electric ‘Lighting and Railway Power Stations. 
KEW CATALOGUE Now READY. 


HENRY R. WORTHINGTON, 86 & 88 Liberty St., New York. 


New York, 86-88 Liberty St. | Philadelphia, €07 Arch St. 


Chicago, 185.189 Van Buren St. 
Boston, 70 Kilby St. Cleveland, 24 So. Water St. 


St. Louis, 8th and St. Charles Sts. 


BARNARD & HOOPES, 


916 Arch Street, Philadelphia. 


——AGENTS FOR—— 
Co. 


Creat Western Mfg. 
Western Telephone Construction Co. 


Non-Infringing Telephones, Dahl Alternating Current Motors, Generators 
and Motors for all purposes. 


WRITE US FOR PRICES AND ESTIMATES. 


THERE ARE SWITCHES AND SWITCHES! 


Our new eccentric 5 and 10 am- 


pere regular and flush switches 
are good switches—they switch 
double their rated capacity—all 


we have tried, for 10,000 to 


Nt 


20,000 turns. Low priced, too. 


\ Eleven 2-cent stamps delivers a 


sample. 


-IONA MFG. CO., 
336 Congress St., BOSTON, 
Users of ZINC-CARBON BATTERIES 

FULLER, PLUNGE, etc. 

CHROMITE, a dry compound, 

) L£ilectropoion. Sold in a highly 
t+ form. Ready by 

| equals a carboy 

volts. 

infernal resistance 


wasle of Zinc. 


— should use 
better than 
condensed 
waler. 


adding 25 pounds 


of Electropoion ; gives 2.7 
Reduces 
Saves 


25 cents per pound. 


No fumes or crystallization. 
and local action. 
Price, 


CHROWITE 4 


eeu Fe Fon Primary eat" 


Prmaany Garter sa 
Aeoing S « 11 


Procure from your Supply Dealer or order direct 


BRYAN-MARSH Co@Q., 


136 Liberty Street, - NEW YORK. 


ECTRICAL WORLD. 


JUNP 30, 1894. 





S OmauE 


HANDSOME CATALOGUE ON 


DONDENSER 
+ THE CONOVER MFG.CO. 39 Com_anorSt.NY 


WITCHBOARDS 


Cc. & VAN NUIS, 
136 Liberty Street, New York. 


DRY BATTERIES 
BEST OF ALL <=’ aA. NDAR DD.” 


Is TH 
Made by J. H. BUNNELL & CO., 76 Cortlandt Street, New York. 


Best Construction and Ingredients, St Stronge st, Most Durable and Reliable. 
Size, 6x2 1-2. 60 cents per Cell. Liberal Discount. Send for special prices 


= BHAS, E CHAPIN, 
Jobber, 


Perkins Switihes. 136 Liberty St., New York. 


SEND FOR SAMPLES AND PRICES. 


SAMSON SPOT CORD. 


ai ea Packard — 


Shade Holder Se § Mogul Reansitesshut, 


Tin Shades, ‘Seimiemers. 


Porcelains. 


SAMSON CORDAGE WORKS . Boston, ai 


— Roiats 


DETROIT STANDARD. 
Motor Equipments (new) complete, including TRUCKS. 
LOWEST PRICES. WRITE FOR PARTICULARS. 


L. WARFIELD, ACENT, - - DETROIT, MICH. 


SECOND HAND APPARATUS. 


GENERATORS, MOTORS, DYNAMOS, ARC 
LAMPS for arc and incandescent circuits, 
TRANSFORMERS and METERS. All 
of standard makes and sizes, and 


CUARANTEED EQUAL TO NEW. 


WM. L. WALKER & CO., 178 Summer Street, BOSTON. 


8S. Manso Youne, Gefi. Agent. | U. W. BREwsTER, Sales Agent. 
W.S. GILMORE, Treasurer. MELVILLE P. HALL. 
. WILSON, Supt. Electrical Construction. 


THE HALL SIGNAL CO., 


80 Broadway, New York. 927 The Rookery, Chicago. 
115 The Ames Building, Boston. Equitable Building, Baltimore. 


Our Apparatusisin Successful Operationon Many Leading Roads 


dall System of Automatic ‘Electric Signals, Block Signals, Highway 
Grade-Crossing Signals, Switch Signals, Station Signals, 
Interlocking Grade-Crossing and Junction Signals, 
Hall Automatic Electric Illuminated Sema- 
phore, Stewart-Hall Train- 
Order System. 


Wat. P. Hau, President. 
HENRY BEzER, Mec. Signal Eng. 


We have established an exhibition- room in connection with both our New 
York and Western offices, and would be pleased to have railway officials call 
and view the same, 








New 
eall 
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NEW YORK; JUNE 30, 1894. 


FORA A NEW FEATURE. 


” ER FO RA Jy ED We now make all sizes of REDUCING VALVES up to 
an eke carne 2 inches, with couplings. Every steam fitterwill appre- 
ciate this. No extra charge. 


ERASING MASON REGULATOR CO., Boston, Mass. 


B 


MMS |THE TUGKER ELECTRICAL CONSTRUCTION COMPANY, 


adapted to uneven a poaee of Electric CENERAL CONTRACTORS, 


CHAS. &. SCHIEREN & CO. Nos. 14, 16, 18, 20 Wrhitehall Street, 
Pabedan ae Moa Se Ciheene dole NEW YORK CITY. 


Hillier /Blocinie Motor Gompeny ami THE EXETER DRY BATTERY, 

























INSULATED WIRES AND CABLES.” 





Riker Electric Motor Company, 
MOTORS “Shoo ys”) = 6DYNAMOS 


‘ genes for New York, New w Servey nad Dele ae Ps ees iT is THE E BEST. 
MICHELL & CO., 154 Congress St., Boston, Mass., New Mngiand Agents. soe id sa cals a Weateee Jae at Chic "sll i meag Circular on 


application. t. Try it. it will 


THE E, S, GREELEY & 00,, 


MANUFACTURERS AND IMPORTERS OF AND DEALERS IN 

TEST INSTRUMENTS. 
Toleareph, Thasneas am Wace ae nae atic’ Railway, Burglar 
5 and 7 DEY ST., NEW YORK. 


GRIMSHAW WHITE CORE WIRES, 


CRIMSHAW TAPES, RAVEN CORE WIRES, VULCA DUCTS, 


MANUFACTURED BY 


NEw YORK INSULATED WIRE COMPANY, 


MAIN OFFICE CHICAGO: BOSTON: SAN FRANCISCO: 
vary. Cortlandt St., New York. BRANCHES, { 16-8 Frankiie St. 134 Congress: St rom Séecemabenta tt. 


, ccm : BEAUON VACUUM PUMP & 
<= "NEW BEACON” aa: 
32 C. P. In bbl. lots, 35¢, : Headquarters, _lvingtan St., Boston, Mass. 

INCANDESCENT LAMP. a atta Bag 


Anchored Fila- i Orrices: PHILADELP! 
16 ©, P. Arc Ry. Lamp, 27%¢. N. & C. PATENTS. a ie CHICAGO, 323 Dearborn 


NATIONAL INDIA RUBBER CO’S 


WILEARD 1 GANDEE } Businoss Managers Sache cite tate. Dynamos and Motors 
THE OKONITE COMPANY, Limited, KEYSTON KEYSTONE ELECTRIC £9. : 
13 Pon Dae, New York. Erie, Pennsylvania. 


WIRES and CABLES FORGED IRON 
ro" Underground Use. A D A MS DYNAMOS AND? MOTORS. 
CANDEE AERIAL WIRES, SEE PAGE. xv. 


MANSON PROTECTING TAPE, 


OKONITE WATERPROOF TAPE. 
see Chica. camera a 
ade a. nnea neinnat 
TRADE MARK. <nanin City, Guan, Louisville, 
St. Louis, San Francisco, London and South America. 


ALFRED F. MOORE, 


MANUFACTURER OF 


INSULATED ELECTRIC WIRE, 
FLEXIBLE CORDS and CABLES, 


200 and 202 NORTH THIRD ST., PHILADELPHIA, PA. 


“wom Weatherproof 
Magnet 
Annunciator, 
Prompt Shipment from Chicago Stock. 
Chicago Insulated Wire Co., 
Northern Bailding, Chicago, Ill, — 
"Alphabetical Index to Advertisements, Page Vil. 
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4° POST OFFIC A Soe Be 


REPORT-S:SPECIFICAT IONS: DESIGNS PERT: 
NATIONS‘ EXPERT: eet ere 

















ot ™ 
ae ae, 













CAOUTCHOUC WIRES. 

The Highest Grade of Rubber Inmilation. 

SIMPLEX ELECTRICAL CO.,: 75°to 81 Cornhill, 
H. R. HIXSON, Selling Agent, 1137 Monadnock Block, Chic 
Classified List of Advertisements Pages Viil and 1X. DIRECTORY OF ENGINEERS, Page XXXV. 
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MOULDED MICA 


Tere 





ELECTRIC C0. 192 Broadway, NEW vOne 
Is the only concern in the 
4 world that make 


ARC LICHTINC 


Sond for use on every current. 
Our Are Lamps can be used 
gon any current whatever. 


ELECTRO 


THE VARLEY DUPLEX MACNET CO., 
64 Cortlandt St., N. Y. 








TROLLEY LINE INSULATORS. 
Safest, Strongest, Most Reliable. 


Years of service prove that Moulded 
Mica assures the most economical and 
ratisfactory insulation for, electric trolley 
lines, 





9-26 inch Swivel Hanger. 
VULCABESTON for insulation. 
ASBESTOS for fire-proofing. 
H. W. JOHNs NIANUFACTURING COMPANY, 
87 MAIDEN LANE, NEW YORK. 
Philadelphia. 


Iron-Clad Barn 
Hanger. 


Chicago. Boston. 





Hard Drawn Cop- 
per Trolley Wire. 


Insulated Feed Wire 


Span Wire, Bare or 
Insulated. 


Magnet Wire. 

Electric Light Wire 

= tron and Steel Tel- 
egraph Wire. 

Large Stock on 
Hand. 


John 4. Roebling’s 


Sons Company, 
TRENTON, N. J. 


a Riad Wiper 
'D ELeECt™ 



































To have the best and most satisfactory results you should use Selid Sheet 
Mica, that is, in its native condition, as it is mined, and it is only in this 
form I sellit. I offer a large stock of Uncut, cut to size or stamped to pat- 
tern, ready for use for Commutator Segments, Rheostats, etc., at lowest 
prices. Write for samples and quotations. 


A. O. SCHOONMAKER, 


POWDERED MICA, Importer of India Mica, 
AMBER MICA. 158 William St... NEW YORK. 


Telegraphi land Electrical Supplies. 


This outfit consists of a beautiful Sonnder wound to £0 ohms A: - of 

my unrivaled Nickel Plated, Leg) oy ae ever Keys; one cell 5 x7 Bat- 

tery (or 63% Battery, 10c. extra); 15 feet Insu- 
Office Wire, 1 ib. Vitriol, 1 Instruction 

Book, ali safely packed and will be 

receipt of price or sent C. O, D., subject to is 








, Sounderonsame 
Base or sep 
arate. 


No. 2 0. K. Outfit with sounder and key, on same base or eigoente, - ordered. Complete out- 


fit, $3. 7b; sounder, $2.25. key, $1.00; sounder and key on one base, 


Write ¥ your address plain and full, also state by what Express Co. Sia goods shipped. Address 


I.H. MOSES, 36 S. Water St, Cleveland, Ohio. 


Successor to A. B. LYMAN & Co. 


TRANSFORMERS. 


SIMPLEST, SAFEST AND BEST. 


Coils Are Subdivided and Ventilated: 
Economy in Repair. Best Fuse Devices. 
Step-up and Step-down Transformers. 
Transformers for any Voltage. 
Suitable to ail Systems. 


DIAMOND ELECTRIC MFG. CO., 


606 and 608 S. Washington St. PEORIA, ILL. 











PHILLIPS INSULATED WIRE CO. 


For Electric 
SUPERIOR QUALITY. 


NEW YORK OFFICE: 39 and 41 CORTLANDT STREET. 


PAWTUCKET, R. IL.. 


———MANUFACTURERS OF—— 


“0, K.” WEATHERPROOF INSULATED WIRE 


Railway and Electric Light Work. 
PERFECT INSULATION. HANDSOME FINISH. 
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SESE Ween "Railway Peoder and Trolley 


INSTRUCTION MAIL 
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THE ELECTRICAL WORLD.” 


Drawings for: Patents. 


Electrical cases a speciaity; 15 years enperienest 
artistically and accurately executed. High- 


Wwm.A. Courtland,87 Nassau St.,N.Y. 


STORY B. LADD, 
Patent Lawyer 
and Solicitor, 


Washington, D.C. 


JUNE 30, 1894. 


WM.A. ROSENBAUM, 


anp PATENT sozrerror,| AMERIGAN ELEGTRIGAL WORKS, 


Room 177, Times Bidg., New York City. Providence, R.I., 
Wire, 


ELECTRIC LIGHT LINE WIRE, 
INCANDESCENT and FLEXIBLE CORDS. 


Americanite, Ma ar — and Annuncia- 
ires, 


FARADAY CABLES. 


New York Office: P. C. Ackerman, 
10 Cortlandt Street. 
ELECTRIC Montreal Branch: Eugene F. Phillips’ Elec- 
trical orks. 
Loan and Trust Building. 


THE “CLARK” WIRE. 


in a Letter from the Inspector of the Boston Fire Underwriters’ Union he states: “A THOROUGHLY RELIABLE AND DESIRABLE WIRE IN EVERY RESPECT.” 


For Switchboard, Railway and Motor use, we make The Rubber used in insulating our Wires and Cables 
all sizes of stranded and flexible Wire and Cables with ' is especially chemically prepared, and will not deteriorate, 
Clark’s Insulation. ~ oxidize, or crack, and will remain flexible in extreme cold 

The Clark Wire has been before the public and in weather, and is not affected by heat. 
use for the past nine years, and has met with universal We guarantee our Insulation, wherever used, Aerial, 
favor. Thousands of miles of this wire have been sold, Underground or Submarine, and our net prices are as low 
and are in use throughout the United States and Foreign if not lower, than any other first-class Insulated Wire. 
Countries, and the demand for it is constantly increasing We shall be pleased to mail Catulogues with Terms 
because it always gives perfect satisfaction. and discounts for Quantities. SEND FOR CATALOGUE. 


HENRY A. CLARK, Treas. and Gen. Manager. EASTERN ELECTRIC CABLE CO.. 
HERBERT H. EUSTIS. Pres’t and Electrician. 61-63 HAMPSHIRE STREET, : ° BOSTON, MASS, 


The Correspondence School of Technology, 


E. P. Roberts, M. E.; G. T. Hanchett, S. B.: Oscar Antz. M. F. 
Cook, W. B. Stewart, F. H. Constant, C. E., and J. N. Ricnardson. 


THE CONSOLIDATED 
ELECTRIC STORAGE CO,, 


BRUSH PATENTS. 


LICENSES GRANTED. 


Edison Building, New York. 
Drexel Building, Philadelphia, Pa. 


Pass © SEYMOUR, 


Manufacturers of 
ELECTRICAL SPECIALTIES 
AND THE CELEBRATED 
CUSE CHINA’ 
SYRACUSE, N.Y. 
GEO, CUTTER, Western Agent, 
829 The Rookery, Chicago. 














EuGens F. wena, — snd ae een. Treas. 





Special Work a Specialty. 


1. P. FRINK, 












Correspondence Instruction in Electricity, Steam and other meenaies of Engineering. 
CLEVELAND, OHIO. { Tames Ritchie, B.S.: Frank C. Osborne, C.E.; P. Yensen L. S. Seibel H. 















CHARLES J. KINTNER, Electrical Expert. 
ALDRICH COURT, 45 BROADWAY, NEW YORK. 


Principal Electrical Mxaminer in the U. 8. Patent Office during the time of 
the Telephone Contreversy in the Patent Office and the U. 8. Courts. Solicitor 
of Domestic and Foreign Patents. Electrical Patents a Specialty. 


g. R. OSTRANDER « q, 


Test Instruments 
and Physical 
Apparatus, 


Galvanometers, 
Resistance Boxes 
Testing Sets, &c. 


BE, S, RITCHIE & SONS, 


i Factory and Wareroom 
/— Brookline, Mass. 


(Within city limits 
of Boston.) 
Established 18so. 


Send for Catalogue. 
















Manufacturers of 














Pneumatic Bells 
Pneumatic Panett Tubes, 


Anuunciators, Whistles, Mechanical Bells, 
Gas-Lighting Burners, Mouthpieces, Spark Coils. 


EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. 
204 Fulton Street, - New York. 


FACTORY, 1433-1435 DE KALB AVE., BROOKLYN. 





Speaking Tubes, 


Electric Bells, 
Ibows 


Burglar Alarms, 




















lied Electricity by practical 


ae Bs ine anos Se 
d thod. Thorough instruction in Ap 
men with FREE APPARATUS, p art of which we described in THE Eu ECTRICAL WoRLDof June g, 
last. This is given free only unti Auge: a Men cere eT Oo, Diplomas awarded. Cata- 
nee — 82 Superior Street, Cleveland, O 
Send for Our New Catalogue, . ( 


Issued December, 1893. 
Carpenter Enamel Rheostat Co., 

Office and Salesroom, 89 Liberty Street, 
New York. 


BRIDGEPORT, CONN. 
C. D. SHAIN, General Selling Agent, 
MANUFACTURERS OF 


No. 126 LIBERTY ST, NEW YORK. 
The ‘‘Huntington” Search Light. 
Focusing Lamps for Photo-Engrav- 
ing. 
Electro-Calciums for Theatres. 


Series Arc Lamp for Incandescent 
Currents. 


And for 500 Volts Railroad Circuits. 






svenieaeiabar a gs. 

Plumbing, Heating and Ventilation, 
Mechanics, 

Mechanical Drawing, 

Bridge Engineering, 

Railroad Engineering, 

Surveying and Mapping, 

Mining, 

English Branches, and 


ELECTRICITY. | Gl jee 


Diplomas awarded. To n, etatonte 
need oon ew how to read and write. 
for FREE Circular of Information sting te the 
subject you think of studying to 


THE CORRESPONDENCE SCHOOL OF 


5 Pi 
is RF. oa m. 


U. 8. Patents July, 1888. Send for Quotations and Save 





MECHANICS AND INDUSTRIAL SCIENCES, |- 
SCRANTON, PA- ” « June, 1889. Money. 
“ “ January, 1891. We Cuarantee Everything We 
“ “ April, 1893. Sell. 
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FOR SALE. 


FOR SALE—A 100-light, 80-volt ‘‘Con- 
solidated’’ dynamo, belt and adjustable 
frame; in good order; price low. Inquire 

NITED BANK BUILDING, 
4 Wall street, New York City. 


a rr ns te 
FOR SALE—150 A. H. Cells, in lead- 

lined oak cases. Will discharge at a 

10-ampere rate for 15 hours, or for 10 

hours at a 15-ampere rate. Address 

THB PALMERS & DeMOOY FOUNDRY 
0o., Cleveland, O. 


FOR SALE—200-light Richter, $175; 
60-light Richter, $120; 60-light Electro 
Dynamic Co., $125; 30-light arc T.-H., 

75; f.0. b. cars Philadelphia. Address 

SECOND-HAND, »* 

THE ELECTRICAL WORLD, N. Y. 


FOR SALE—The entire stock of brush 
eopper of the late Ansonia Blectric Co.; 
5,000 Ibs.; all sizes at fifteen cents ($.15) 
per pound. Porcelain cut-outs, Edison 
make, all sizes, at 75 per cent. off Edison 
list. Bryant 15-ampere double _ pole 
switches at Sawyer-Man 10-am- 
pere main line cut-outs at lic. Write 
us for anything i may want; we may 
have it. CHAS. E. GREGORY Co., 

47-49 S. Jefferson street, Chicago, Ill. 


FOR SALE. 


ARC DYNAMOS.—Two M.D. 2,000c. p. 30 
light, two M. 12, 1,200 c. p., 45-light, 
two K. 12, 1,200 c. p-» 80-light, two K. 2, 
2,000 c. p-, 30-light Thomson-Houston ; 
two 30-light, 2,000 ¢. p., one 30-light, 
1,200 <. p. Brush; one 18-light, 2,000 c. p. 
Edison ; also a number of smaller ma- 
chines. ’ 

DIRECT CURRENT INCANDES- 
CENT—One 50 Kw., 110 volts, two 20 Kw., 
110 volts, Edison; two 240-amp., 110 
volts; two 60-light, 75 voits, Thomson- 
Houston; two 150-light, 110 volts; one 
200-amp-, 110 volts; one 75-light, 110 
volts, United States; one 150-light, Brush. 

ALTERNATING DYNAMOS.—One 1,300 
light, one 750-light, one 650-light, West- 
inghouse; vie 1,800-light, one 300-light, 
Thomson- Houston. 

MOTORS.—One 30 h. p., one lh. .p , two 
72h. p-, two 3 h. p., 500-vo't, Thomson- 
Houston ; one 1742 h. p., two 9 h. p,, 500- 
volt, Edison; one 15 h. p., one 10 h. p., 
one 742 h- p., 220-volt, Thomson-Houston ; 
one 15 h. p., one 9 h. p-, one 3 h. p., 
110-voit, homson-Houston; besides a 
number of smaller machines. 

RAILWAY GENERATORS.—We have 
several large size 600-volt railway gener- 
ators on hand. 

Complete plants erected and in- 
stalled and first-class apparatus 
bought and sold. 


Rossiter, MacGovern & Co.., 


Contractors and Dealers in Electri- 
eal Supplies and Machinery, 


141 Liberty St., N. Y. City. 
FOR SALE. 


Fine Electrical Apparatus,new and 
second-hand, at 20 to 50 per cent. below cost. 


Wheatstone Bridges,—By J. Carpentier, 
1 
measures ——— to 1,111,110,000 ohm; by 


100,000 e 
Queen & Co., Anthony pattern, measures 





— to 111,110,000 ohm. 
1,000,000 

Resistance Boxes.—Large plug-out pat 
tern, 1 to 3,000; total 9,111 ohm; dial lever 
pattern, by Carpentier, units to thousands; 
total, 11,110 ohm. 

Standard Ohms.—B. A., by Elliott Bros.; 
Legal, by Carpentier. 

Standard ¢ ells,—Clark & Gouy, by Carpe 
tier; Carhart-Clark, by Queen. 

¢€ ondensers.—1 microfarad in 5 sections, by 
Carpentier; 1-3 microfarad by Queen. 

Thomson Reflecting Galvanometers 
~Tripod and special patterns by E. 8. Ritch'e: 
square pattern by Carpentier, with high aud 
low resistance and differential coils and 
shunts. 

Thomson Graded current and potential 
galvanometers. 
Gatwanometers 

astatic. 
Siemens Electrodynamometers. 
Open pattern, 2 to 20 amperes; closed pat 
tern, .2 to 20, 1 to 60, 5 to 200 amperes. 
Siemens Torsion Voltmeter, with 
1 


D'Arsonval, Dep 1 and 


shunt, measures - to 180 yolts x --— to 
1,000 1,000 

180 amperes. 

Voltmeters,.—Cardew, 120 v.; Shuckert, 120 
v.; Ayrton-Perry, 75, 200 and 500 ¥. 

Ammeters —Carpentier, 15 amperes; Wood, 
20 amperes; Shuckert, 100 amperes; syrton 
Perry , 20, 50, 100 and 400 amperes; Kenneliy 
triple seale, 1.5, 15 and 150 amperes. 

Keys.—sSingle and successive contact, short 
circuiting, reversing and discharge. 

Photometers.—Portable Bunsen by Queen; 
Hartley Bunsen by Alex, Wright; DeKho- 
tinsky; Sabine, by Elliott Bros. 

Cundie Balances, by Queen and Fair- 


Me.mven Standard Burner, by Wright. 
Mercurial Vacuum Pumps —Auto 
matic Geissler*pattern for exhausting incan 
descent lamps, also glass bulbs, tubing and 
otber supplies for Incandescent Lamp 
Manufacture. 
Fall deseription and price of any of the 


above On application to RALPH VOSE, 
% Sunnyside St., Hyde Park, Mass. 


Sal Ammoniac, Zincs, 


FOR SALE. 


FOR SALE—Heisler System— 

Complete equipment for 500 or 1,000- 

light plant. Also T.-H. are dynamos 

and alternators and Edison gener- 

ators. First-class machines at low 

prices. Ss. W. RUSHMORE, 

Factory, foot of Morris street, 

Jersey City. 


A A LT TT LT 
FOR SALE—A 65-h. p. C & C electric 
motor, and Weston portable voltmeter 
and ammeter for use with same; motor 
and instruments are in good condition, 
they only having been in use for a short 
time. The whole or any part of the out- 
fit will be sold at a reasonable price. 
Address MR. GEO. DINKEL, 
Chief Engr. American Sugar Rfg. Co., 
Foot of Washington St., Jersey City, N. J. 


FOR SALE—A new Iron Building for 
immediate shipment, 81 feet wide, 200 
feet long, consisting of a main span, 61 
feet wide, with lean-te on one side 20 
feet wide. The trusses are sufficiently 
strong to carry a line of shafting and 
light jib crane. This building is suitable 
for a machine shop, tin-plate mill, roll- 
ing mill, ete, For further information 
address SHIFFLER BRIDGE CoO., 

Pittsburgh, la. 


THE ELECTRICAL WORLD. 


Why? 


same. 


to be the cheapest. 


. 


Lh 


FOR SALE. 


FOR SALE—One 500-volt, %-h. p. Eddy 
motor; three 500-volt, we Eddy mo- 
tors; two 220-volt, 1-h. p. dy motors; 
one 220-volt, 1-h. p. Sprague motor; one 
220-volt, 10-h. Eddy motor; one 110- 
volt %-h. p. Edison motor; one 110-volt, 
\%4-h. p. Sprague motor; one 20-light Ball 
dynamo, with 20 are lamps; one 60-light 
Van Depoele arc dynamo, with 50 arc 
lamps, extra armature and exciter. 

The above machines are in good order 
and will be sold cheap for cash, or will be 
exchanged for electric supplies. Address 

P. O. BOX 1789, 
New Orleans, La. 


BOLGIANO’S 


New Electric Fan 
Water Motor. 


Current Free, as it 
connects with any 
faucet. Sample, 
$6.00, Wholesale 
and retail. 

rHE 


Bolgiano Mig. Co. 


415 Water St., 
Baltimore, Md. 








HARRISBURG 


General Office and Works: HARRISBURG, PA., U. S. A. 





oe 


SELLING AGENTS: 


rareey 


TE HWARRISBUR 


Automatic Lubrication. Superior Regulation, Perfect Equilibrium in Action. Highest Economy, 


W. R. FLEMING & CO., 
New York and New England, 


NEW YORK OFFICE, Mail & Express Bldg. 
BOSTON OFFICE, 620 Atlantic Ave., 


FE: 


Walter W. Jones, Manager. 


My work I always use 
the LAW Double Cylinder Cell. 


FOUNDRY 
MACHINE 


G IDE\L TANDEM COMPOUND ENGINE. 


Ff, E. BAILEY, Philadelphia. 


JUNE 30, 1894. 





lip 


Because it Holds-up to its work longer than 
any other open-circuit Cell on the market, and conse- 
quently requires less attention, less expense.” 
spoke a customer of ours. 


Thus 
Try it and you will say the 


Notwithstanding that its first cost is a little more 
than some other ecpen-circuit cells, it eventually proves 





85 John St., New York. * 
Acid Cells, et czetera. 


Factory Building for Sale. 


Factory building 2 story, 80x 40. 

1 Thomson-Houston Elec. Motor 35 h. p. 

1 Thomson-Houston Generator 35 h. p. 

33 machines double heads or 66 single 
for wire up to No. 12, 

2 larger machines for wire above No. 12, 
making in all 35 double or 70 single heads. 
ATLANTIC COVERING CO, 

W. S. MORISSEY, Assignee, 


HOR SALE. 


Second-Hand Dynamos. 


WRITE FOR LIST. 


Rose Electric Light Supply Co. 


&T, LOUIS, MO. 


* ADJUSTABLE HOLDERS 
ite Lolth 1) ace 4b ace 


AS 


/ OCWHITE CO. WoRCEST ER. 


> SEND FOR CIRCULARS. 


WORKS 





a 





701 Betz Building; 


H. E. BALDWIN, Cincinnati, 


Perwin Bldg., 5th and Raee Sitg< 





Sy taux awnedaeeaet saan 


Pia Sandadsniet emibersseoadedsemekateareied 


mon mearpoap. o amaengerotes 


















WANTED. 

POSITION WANTED—By young mar- 
ried man; thoroughly understands all de- 
tails of construction and operation of 
lighting and power plants; nine years 
experience; best of references. Address 


D., 
THER ELECTRICAL WORLD, N. Y. 


POSITION WANTED. — Manager of 
small central station who has half his 
time unoccupied wants another station 
to superintend in connection with above, 
in a locality distant not further than 50 
miles from New York City; has had a 
number of years’ experience; can furnish 
best of references, and will work for 
moderate salary. Address 

P. O. BOX 157, 
Ridgewood, N. J. 


WANTED—One second-hand W. P. No. 
30 commutator; one second-hand Westing- 
house No. 3 commutator. 

CHAS. J. BOGUE, 
206 Centre street, New York City. 

WANTED—A man engaged in electrical 
trade to take the agency on commission, 
of rubber tapes for insulating purposes. 
Address MANUFACTURER, 


THB ELECTRICAL WORLD, N. Y. 


WANTEHD.—A manufacturing company 
with large facilities would like to build 
a first-class motor and generator. Ad- 


dress - 8, 
THE BLECTRICAL WORLD, N. Y. 


WANTED—Experienced man, capable 
taking charge large isolated plant; must 
understand winding armatures, etc., and 
have general electrical knowledge. 

KER & KEPLER, 
531 Chestnut street, Philadelphia. 


WANTED to purchase five cars, fully 
equipped with modern electric appli- 
ances. Please state rr style, gauge, 
h. p., speed, style of motor, truck, and 
everything pertaining to same. Address 


_ Box 73, Berkeley, Cal. 


WANTED—A few second-hand Water- 
house double carbon lamps; must be in 
good condition, with no missing parts. 
Address, with price, 

I. O. ACTON, Secretary, 

Salem Elec. Light, Heat & Power Co., 

em, N. J. 


WANTED—A competent all-round ar- 
mature winder; must be willing to de- 
vote spare time to general electrical 
work around central station; must be so- 
ber and industrious. Write, stating qual- 
ifications, experience and wages expected, 

EDISON SAULT ELECTRIC Co., 
Sault Ste. Marie, Mich. 


) 


WANTHD — A _ thoroughly competent 
station man as chief engineer and dy- 
namo tender; $20 a week. State exact 
experience for past two years. 

L. E. C., 

THE BLECTRICAL WORLD, N. Y. 





Electrical and Mechanical Expert. 
Inventors’ Hand Book, just out, Free. 


PATENTS. 


W.B. FENTON, Solicitor of Patents 
Bank of Balt, Bldg., Baltimore, Md. 


GAS LIGHTING BY ELECTRICGIT) 
Static Electric Machines and Burner+ 
for the Multiple System. 


CHARLES H. HINDS, Manufacturer 
Trio Building, Thirteenth and Hudson S8ts., 
NEW YORE. 


MODELS BUILT. 


Special Machinery. Novelties Manufactured. 
My shop is specially equipped for fine 


EXPERIMENTAL WORK. 


S. P. DENISON, 


143 Centre St., New York City. 
—_—MY— 


LEATHER NAIL HEADS 


Used with wire nails for fastening Porce-. 
lain Insulators saves labor, 
screws, money. 


75 cts. per Thousand. 
Send 25 cents for Sample Lot Prepaid. 


N. J. WENTWORTH, 


Box 206, BROCKTON, MASS, 














HEAvyY- SIMPLE ann COMPOUND 
DuTy AUTOMATIC ENGINES, 
Puiu 6 to 5600 Horse Power. 

7 ° ECONOMY, hs DURABILITY. 
ComPOUND 


ENGINE. 


THE ELECTRICAL WORLD. 


BURNED OUT ARMATURES 


of any system rewound, and work guaranteed to be satisfactory. 
Electrical repair work of every class. We refer, by permission, to some of the 
largest business houses in the West as to quality of our work. 
LET US QUOTE YOU PRICES. 


MVicLEAN ARMATURE WORKS, "°° *° *°7 dacnoo.™ °** 
The Western University of Pennsylvania. 


DEPARTMENTS:—The College of Literature and Arts; the aoe School; the Alle- 
gheny Observatory; the Western Pennsylvania Medical College. The Facultyjconsists of 
seventy-six Professors and Lecturers. 


The Engineering school is the most thoroughly manned and equipped 
school of its kind in Pennsylvania. 


Fall term opens September 17th. For catalogue write to 
Ww. HOLLAND, Prest., Pittsburgh. Pa. 


epeeeresysnsseseessaeenssnenunrsipesmeanusipmnass linen ape hance tate ie cla naam 
THE PHILADELPHIA ELECTRICAL AND MANUFACTURING CO., 


MANUFACTURERS OF 


Arc « System « Specialties. 


Globe Nets, Carbon Catchers, Carbon Holders, Etc. 








1708 and 1710 Barker Street, PHILADELPHIA, PA. 














ee THE JOHN T. oes Menennsiorom Co., 
Roth & Eck Fan Motors. 


Perfect in Design, 








Durable, Economical, 
Noiseless, Self-Oiling. 
Finely Finished in Rich Black 
Japanning with Nickel Plated Trim- 
mings. 


Our Prices Will Defy Competition. 
Send for Circular and Price List to 
ROTH & HCK, 
—MANUFACTURERS OF—— 
DYNAMOS and MOTORS, 


32 Market St., Chicago. 
| —s AGESTS WANTED. 
HE 


TAYLOR BATTERY 


“J have used the Taylor Battery on Fan Motors and 
find it a success.” MORTIMER NORDEN, 


136 LipertTy St., New York. 





‘‘Put in 10 Taylor (Standard) cells on a 1-6 H. P. Crocker-Wheeler motor— 
ran it 14 hours on one charge on 8 ceiling fans, costing at retail prices 12 1-2 
JAMES N. STEWART, 
118 Gansevoort St., New York. 


Send for Catalogue No. 5. 


cents.” 


STANDARD CELLS, $2.00. 


NEW BOOK! NOT LIKE OTHER BOOKS! 


Practical Information for Battery Users and Particu'ar Information about Telephones. — 
T. F. Taylor A valuable pamphlet containing useful recipes, valuable advice about making 
batteries, how to make a dry battery, etc. Formula of Taylor’s Battery Powder. How to pro- 
duce large currents. Recipe of an excellent substitute for Sal-Ammoniac, our Samson Bat- 
tery Excitant, cost is less than 4% of Sal-Ammoniac. Can be bought in your town, and sold 
largely. About Telephones: Directions for making a good Telephone Transmitter that re- 
quires no adjustment. How to utilize an ordinary Call Bell as a Telephone Receiver. Pamph- 
let mailed on receipt of price, $2.00. 


TAYILOR BATTERY Co. 
51 Dey St.. NEW YORK. 

















sie Osa OP OSALS. 

08 FOR ELECTRIC W - 
Office of Building for Library Of Ona. 
gress, 145 Hast Ee street, Washing- 
ton, D. C., June » 1894.—Sealed pro- 
posals will be received at this office until 
<p. m. on Friday, the 6th day of July, 
1894, and opened immediately thereafter 
in presence of bidders, for furnishin 
and delivering at the Building for Le 
brary of Congress, in this city, about 
90,000 feet of rubber-covered electric 
wire. Specifications, general conditions 
and instructions and blank forms of pro- 
posal may be obtained on application to 
this office. BERNARD R- GREEN, 

Superintendent and BEngineer. 


Electric Lighting, 


SEALED PROPOSALS will be received 
by the undersigned until 4 o’clock p. m. 
of Thursday, the 12th day of July next, 
for the installation of an electric lighting 
plant for the City of Kalamazoo. Copies 
of the specifications for the same can be 
obtained by bidders from me. The City 
reserves the right to reject any or all 
bids. CHAUNCBY STRONG, 

City Clerk, 
Kalamazoo, Mich. 


TOWNSHIP OF KEARNEY, N. J, 


PROPOSALS FOR ELECTRIC 
LIGHTING. 


Sealed proposals will be received by 
the Board of Township Committee of the 
Township of Kearney, Hudson Oounty, 
N. for lighting the streets of said 
ownship for a term of five years with 
electric arc lights. 

_Bidders will estimate Separately on 
lights of 1,200 and 2,000 candle power. 

There will be from 80 to 125 lights re- 
quired. 

Bids will be received up to 9 o’clock 
Pp. m. of Tuesday, July 10, 1894, at the 
fownship Hall in said Township, and 
must be indorsed ‘ Proposal for Elec- 
tric Lights.’’ 

The Township Committee reserves the 
right to reject any or all bids as may be 
deemed for the best interest of the 
<yrnemip. 

By order of the Board of Township 
Committee. GABRIEL B. REID, 

Township Clerk. 

Dated, Kearney, N. J., June 12,1894. 


LL 
THE JOHN WENNSTROM CO., 


MANUFACTURERS OF 


for Electrical Purposes. Sap- 
ore Dies for Cutting Fibre. 
uby Draw Plates. 


Office and Pactory, 4ist St, Bet. dd and 4th Aves, 


BROOKLYN, N, Y. 











FUSE WIRE | ons 
AND LINKS raitye 


Capacity. 


For AllSystems. | “Untrorm? 





er of Your Supply Dealer or Send for Catalogue 
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5 . 
The Independent Electric Co, 


89th St. & Stewart Ave., Chicage, 
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euy THE BEST 


STORAGE BATTERY. 


The ‘“‘ AMERICAN” Freceived the HIGHEST AWARD at the Werld’s Columbian Exposition, Chicago, 1893, for 


DURABILITY axn HEF FICIENCY. 


Ne Other Storage Battery Made in this Country Received Any Mention Whatsoever. 


THE ‘‘ AMERICAN’’ BATTERY 


Contains No “Active Material” Artificially Applied. No “Paste” Used. We Have Over 1,500 Cells in Success- 
fal Train Lighting Alone. For Further Information Write to 


AMERICAN BA’T’IERY COMPANY, 
Send for New sane and Power’’ Catalogue. 


. DURANOID. 


A com postition peculiarly adapted for electrical work by its strength 
and finish. A perfect insulator. 
alge & ante eeewe such ax battery jar covers, switch bases and socket 


alty. Samples and Estimates Submitted on Application, 
Diameter 20 inches. Furnished in from 3 Lights to 6 Lights. 








“Unifiemed” Plate. 


“Formed” Plate 


25 SO. CANAL STREET, CHICACO, ILL. 


‘Dente FOR SPECIAL WORK MADE AT REASONABLE FIGURES. 
THE DURANOID MFG. CO., 20-24 Prospect Street, Newark, N. J. 


The R. THOMAS & SONS CoO., 


EAST LIVERPOOL, OHIO. 
PIONEER MANUFACTURERS OF 


PORCELAIN FOR ELECTRICAL PURPOSES. 


SEND FOR NEW LITHOGRAPH CATALOGUE. 





Factory and General Offices, EAST LIVERPOOL, OHIO. 
N. Y. Office, 196 Liberty Street ; Chicago Office, 115 Dearborn Street. 


COOKE 


A| AS Shades = Stand 


SH ADES (Patented). Made 


of thin polished brass, lac- 
quered. Brilliant, beautiful, 
light and entirely new. Easily 
and securely adjusted to stand. 
ard sockets. (Nocollar.) Price. 
$6.00 per doz. Good discount 
to trade. 


STA N DS Patent > 


Set screws, a and_ back. 

elevate, turn and hold the lamp 
at desired angle, saving the 
eyes. Price, $2.50 each. Dis- 


count to the trade. 


Leading local supply houses appointed exclusive agents. 
A set of samples (as shown in cut) sent on receipt of $3.00. 
Write for folder, etc. 


E. 0. COOKE, Manufacturer, 901-4 Unity Bldg., Chicago, Ill 













PATENT APPLIED FOR. 
A Separable Cluster light fixture for lighting Stores, Windows, Halls, Offices. 
Porches. 
Porcelain Shade removed without disconnecting wires. 
Can be attached close to ceiling. 
Illustration shows complete ; also separated showing contact. 


Horn, Brannen & ‘Forsyth Mfg, Co., 


MANGWACTURERS OF 


GAS AND ELECTRIC LIGHT FIXTURES 


Salesrooms and Factory : 427, 429, 431, 433 N. BROAD STREET, 
Send for Price Listg. PHILADELPHIA, PA. 


COMBINATION 
(ras and Electric Gock 


=|.....'For one-light gas and either 
= one, two or three-light 
- electric. 
Also made with key on top, 
for one-light gas and one- 
light electric oe 


WILL FIT ALu SOCKETS. 





Green Outside, White Enamel Inside. 


PATENT PENDING. 
E 804, 1-2 C. 


PRICES AT ROCK BOTTOM. retatHalfRefiector Shade. 


E. P. GLEASON MFG. CO., 


181-189 Mercer Street, - - 
Chicago Office: 183 Dearborn Street. 


Tapped 1-8 o¢ 1-4 Iron, E 448. 


Improved E 404 1-2 Holder. 
WILL FIT ALL SOCKETS 


NEW YORK. Send for quotations and compare 





with the lowest. 
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trated booklet free on receipt of stamp. Gas and Dy. 
namo Castings. Smal! boilers. Experimentat work for 
ivertors. A.G.WEEN CO TORLIBERTY ST..N.Y 
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"NATIONAL 


We make simply a business proposition. Buy two sets of our instruments 
and make your own tests. If satisfactory the way is open for more business, 
either in telephones or switchboards for exchanges. 


National Telephone Manufacturing Company, 


BOSTON, MASS. 


- “ NATIONAL,” 





Compound Receiver, 


(Patented May 29.184.) 620 (B) ATLANTIC AVENUE, 











ENCINE CASTINCS. 


3¢ to 2h, p. upright, horizontal and marine, filus. 


Telephone Receivers 


$1.00 EACH. 


COMPOUND BAR MAGNETS THE 
BEST MADE. 


THE 
AMERICAN 
BELL TELEPHONE 
COMPANY, 


125 Milk Street, Boston, Mass. 






NEWTON ELECTRIC CO., 


39 and 41 Cortlandt St., New York. 
MANUFACTURERS OF 


€ord Sockets, 
Line Sockets, 
Line Cut-Outs, 
Fixture Arm Switches, Etc. 


Complete Cord Pendants, 


38 CENTS NET. 


The Lockwood Electric Telephone Construction Co. 


Is now in a position to furnish 
Electric Transmitter Telephones 
Covered by patent No. 518,742, and which is 
clear of all infringements. 

We use our own telephone cut-out, which is 
the simplest and best on the market, and for 
which patent has been applied for (it takes 
the place of the hook now in use by the Bell 
Co.). This switch is so constructed that it may 
be placed on any part of an instrument desired. 


The Lockwood Electric Telephone Construction Co., 
1 Willow St., Brooklyn, N. Y. 
Factory: 18 Columbia Heights. 







Competition forces us to make the above 
rice on our ‘Competition Receivers.” No 
etter working receiver can be bought at any 
price. Special discount for quantities. We 

manufacture Telephone Receivers, ‘Il'ransmit- 

ters and Magneto Bells, consequently can 
name low prices for all Telephone Supplies. 


Manhattan Electrical Supply Co., 


32 Cortlandt St., NEW YORK. 


One DOLLAR 


Buys our best Com- 
pound Magnet 
Receiver. 























This company owns Letters- 
Patent No 463,569, granted to 
Emile Berliner November 17,1891, 
fora combined telegraph and tele- 
phone, and controls Letters-Pat- 
ent No. 474,231, granted to 
Thomas A. Edison May 3, 1892, 
for a speaking telegraph, which 
Patents cover fundamental inven- 

| tions and embraceall forms of 
PALMER BROT HERS, microphone transmitters and of 

THE WONDERFUL carbon telephones. 


Unger Telephone re AKRON ELGUTRICAL MPO. C. 


BEWARE OF INFRINGING ! 
cane AKRON, OHIO, MANUFACTURERS LOW SPEED 


Incandescent 


DYNAMOS AND Motors 


FOR 


LIGHTING PLANTS and POWER 
PURPOSES. 






Send for Catalogue 
of Complete Tele- 
phones and Telephone 
Parts. 


MAGNETO BELLS 


Back Boards and 
Battery Boxes, Trans- 
mitter Boxes and 
Parts, Cords, Insula- 
tors and Wire. 














CROSTARM 





rr a 





SS ———————— 


50 Cedar Ties suitable 
for Street Railways are 

































on storage in New 
York City, and can be 
had quick. Send to 
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H. M. LOUD & SONS 
LUMBER CO., 


‘|39 Cortlandt St., NEW YORK. 






CE PAR PoLe 











The D’Unger Long Distance Telephone 
‘‘Far-Away Talker) can now be had for 
in Telephone Exchanges on a small annual 
royalty, and ON NO OTHER TERMS. It is 
constructed under numerous patents, espe- 
clally PATENT NO. 890,575, ted Oct. 2, 
1888, which is not only the FIRST, but THE 
ONLY UNDISPUTED AND INDISPUTA- 
BLE VALID PATENT GRANTED FOR 
AN ALL-CARBON MULTIPLE-CONTACT 
MICROPHONIC TELEPHONE TRANS- 
MITTER. All all-earbon multiple-contact tel- 
ephone transmitters built without or under 
patents ome since Oct. 2, 1888, are IN- 
FRINGEMENTS UPON PATENT NO. 
390,575—a fact to be borne in mind by per- 
sons contem ating the use of Telephones. 

The ‘‘D’Unger’”’ is the only self-cleaning 
telephone in the world. It sends speech one 
(1) mile or five thousand (5,000) miles in a 
perfectly clear manner; can be operated at 
half the ordinary expense ; is always in order, 
and has for its eiver a Patent Compound 


Magneto, making but ONE MAG IC 
FUSIBLE ROSETTE No 7 FIELD.’ It has likewise Paul D’Unger’s Pat- 
e ej} ent Diaphragm Regulator, which prevents 


the wo! from running together. AS a 


Electrical Efficiency and 
Mechanical Construction 
Guaranteed, 


BRANCH AGENCIES: 


Elson & Brewster Pe. Co., 
143 Liberty St., N. Y. 





Has Interchangeable Fuse Slides. ; 
one ence Bd nee ceed i es ‘Ihe Iron City Elec. & Fixture Co., 
SEND FOR CATALOGUE A. by all unprejudiced electricians to be the 110 Wood St., Pittsburg, Pa. 
HAM MON D CLEAT 7a OF TELEPHONES. Address W. S: Merkle, 
D’Unger Long Distance Telephone Co., " 7026 Michigan Ave., St. Louis, Mo. 
& INSULATOR CO,, | Palmer House, CHICAGO, ILL. s00-LIGHT DYNAMO. sii Ge 
15 Custom House St., Boston, Mass. No D’Unger Telephones can be had for ex- Speed only 625 Revolutions per Minute. 503 Third St., Louisville, Ky. 


changes, except through me. RB. D’UNGER. 
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— — —$—S———— = 


Long Distance 


Telephone, 
—=$ 12.50. 


SOLD OUTRIGHT. 


























UR Wall instrument shown above, as it stands, using 
battery call, is especially adapted for short lines 
between house and barn, factory and office, etc. In com- 
bination with any good magneto calling apparatus, IT IS 
THE IDEAL INSTRUMENT FOR BOTH SHORT AND LONG 
DISTANCE WORK or FOR EXCHANGE PURPOSES. The 
transmitter employed uses no induction coil, and its operation does not depend upon “variable 
pressure between electrodes in constant contact.” It is, therefore, the only non-infringing car- 





bon transmitter on the market. 

The instrument has talked over several hundred miles of ordinary iron wire, using no induc- 
tion coil; and, over 200 miles of copper circuit, conversation can be carried on in a tone just 
above a whisper. When the instrument is used for exchange purposes, NO BATTERY IS 
REQUIRED AT SUBSCRIBERS’ STATIONS, for the reason that no induction coil is used. In such 
cases a small number of cells or their equivalent indynamo current are used at the switchboard 

Our INTERIOR TELEPHONE SYSTEM is in use in more than 140 buildings throughout the 
United States. 


—EE———EE 





WRITE FOR OUR ILLUSTRATED CIRCULAR. 


- AGENTS: 


R. B. COREY, 18 Cortlandt St., New York City. 

CUMNER, CRAIG & CO., 69 Broad St., Boston, Mass. 
CHARLES E, CORWIN, Benedict Building, New Haven, Conn. 
HARRY 8. SMITH & CO., Ltd., 607 E. German St., Baltimore, Md. | SUPPLY MFG. CO., Pittsburgh, Pa. 

J. HOLT GATES, 1140 Monadnock Block, Chicago, Ill. | SOUTHERN ENGINEERING CO., 235 Fifth St., Louisville, Ky. 
McCA Y-HOWARD ENGINEERING CO., 106 E. German St., Baltimore, Md. | BARNES & PATON, 135 River St., Troy, N. Y. 

F, P. LITTLE ELEC, CONS, & SUPPLY CO., 135 Seneca St., Buffalo, N. Y.| CHARLES F. BURNS & CO., 21 South St. Paul St., Rochester, N. Y. 
RONALD CRAWFORD, 405 *‘ The Bastable,” Syracuse, N. Y. | F. A. & W. J. HUTCHISON, Columbus, O. 

JONES BROS. ELECTRIC CO., Cincinnati, O. ROYCE & MAREAN, Washington, D. C. 


MACHINISTS’ SUPPLY AGENCY, Dayton, O. 
ELECTRICAL & MECH. ENG. & TRADING CO., 39 Cortlandt St., N. Y. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo. 





Interior Telephone Co., 


(COLVIN SYSTEM), 
2O3 BROADWAY, NEW YORK. 
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THE 








THE COMPACT 
TELEPHONE. 






PATRICK EAGAN, Secy. H. J. HANFORD, Gen. Man 


STEPHEN B. ELKINS, Pres. 


THE HARRISON INTERNATIONAL = 


TELEPHONE Co. 


Bi WHAT MONEY CAN EARN and the 
PEOPLE SAVE by means of the 


HARRISON INTERNATIONAL TELEPHONE. 


We either lease our telephones for a term of years or sell 
them outright 

This company owns Letters Patent No. 476,200, granted 
to F. M. Harrison, May 30, 1892, and Letters Patent No. 
499,108, granted to E. M. Harrison June 6, 1890, fora com. 
plete speaking telephone operated by battery; and owns 
Letters Patent No. 435,295 granted to William Hutson Ford, 
August 26, 1890, for an automatic switchboard. Our 
patents embrace every device necessary in the construc. 
tion of a telephone plant with either manual or automatic 
switchboard. 

Prospectuses furnished by addressing the company at 
their offices, 
Agents’ territories now being allotted. Write at once. 


44 & 46 Wall St., New York City. 


TELEF TONES 


p MAGNETO BELLS, 
SWITCHBOARDS, 


If you want Telephones for your own 








private use, for Exchange or for public 
buildings, write to us for any informa- 
tion you may desire. We have had 
seveiteen years’ experience in the busi 
ness of introducing and making Tele- 


phones, Magneto Bells, Switchboards, 


Klectrical appliances. We ought to know 


power, 


they will interest you. 


Our Warehouse Outfit, Patented, 
a Success. 








10 S. Howard St., BALTIMORE, MD. 


etc., and twenty-three years in other 


how to do it, and we will cheerfully im- 
part to you any information in our 


Send for our latest circulars and prices; 


- ViaoueT MaNurAGTuRNG-Co./HE- 
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IF YOU WANT GOOD 


# TELEPHONES 


SEND FOR CATALOGUE TO THE 


MIANUS ELECTRIC CO. 


MIANUS. 





LONG DISTANCE BAT- 
TERY TRANSMITTER. 


CONN. 
Electrical Instruments and Fine Machinery. 
Experimental and Model Work a Specialty. 


©. | Novelties and Specialties. Special Tools. 


1 





j Inventions Developed. Gear Cutting. 
Lid Patterns. Repairs, Etc. 
bee EK V.BAILLARD, 106 Liberty St.. New Work. 
—rHE— 


BROWN TELEPHONE & TELEGRAPH GO, 


MANHATTAN BUILDING, CHICAGO, ILL., 


Owners of a complete system of telephony, no separate 

= part of which infringes any other de- 
vices in the telephonic art. We sell our 
own property, and not the property of 
other people. Our transmitters and 
receivers are unapproached by others. 
(We do not sell them separately.) For 
exchange work our telephone meets 
every demand, and for private line 
work it has noequal. Its mechanism 
excludes all foreign sounds, the voice 
only being transmitted; hence it is 
especially prized in shops and all 
noisy localities. No need of boxing 
it to keep out sounds. Good for long 
and short distances. If you try it, you will like it. 
Price, $25.00. Write for particulars. 


—— USE —— 


Standard Insulating Paint, 


SUPERIOR TO ALL OTHERS. 


eee Quick Drying. 
Waterproof. 


= 
_— 
] 








‘STANDARD | 


INSULATING 


Weather proof. 





Highest Insulation. 


No Objectionable Odor. 


—e!- 


—— MANUFACTURED BY —— 


BROWN ELECTRIC COMPANY, 


Corner Summer and Federal Sts., Boston, Mass. 
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OFFICE, 37 MARKET STREET, 





Western Electric Co. 


Electrical Apparatus. 
CHICAGO: 


242 to 258 So. Jefferson St. 


NEW YORK: LONDON: 


Thames and Greenwich Streets. 79 Coleman Street, E. C. 


ANTWERP: 


Bell Telephone Manufacturing Company, 33 Rue Boudewyns. 


BERLIN: 


Telephon Apparat Fabrik, Engel Ufer 1. 


PARIS: 


Societe de Materiel Telephonique, 46 Avenue de Breteuil. 








227 to 257 So. Clinton St. 37 to 45 W. Congress St 





(PATENTED. ) 


The Highest Voltage and 
Most Constant Open- 
Circuit Battery. 


CHROMIC SALT. 


(PATENTED. ) 


NO HANDLING OF LIQUID ACIDS OR 
MIXING OF CHEMICALS. 


Send for our Catalogue and Let 
Facts Convince you. 


Our Exhibit at the World’s Fair is in the 
West Gallery of Electricity Building. 


§. §, WHITE DENTAL MP6. CO: 


Philadelphia, New York, Boston, 
Chicago, Brooklyn, Atlanta. 


USE THE PARTZ SULPHO-|, 6. 








P. O. BOX 406, 


EDISON PHONOCRAPHS 
and Musical Records, Etc., in Stock. 
MASON BATTERIES 
for operating Phonographs, Motors 


and Fans; also for small Electric 
Lighting Plants at small cost. 


SEND FOR CATALOGUE No. 2. 


Mason's Electric Exchange, 


943 FULTON ST., BROOKLYN, N.Y. 











Dr. Jerome Kid- 
der’s Superior 
Electro-Medical 
Apparatus and 
Accurate Milli- 
ampere Meters. 


ss 


ZINCS. 


Guaranteed the best Dry 


Will not run down or die « 


Al Batteries Guaranteed. 


guaranteed true to gauge, 





the country. 


We Are 


GENTLEMEN : I 
22, which please 


Arresters protect 


= S 
= eee [Copy. 
5 
7 Do Not E 


MIAMISBURG ELECTRIC CO. Momus 
IMPERIAL DRY BATTERY. Ge 


ternal short circuiting or local action is eliminated. 
Will not deteriorate when not doing work, Will 
hold its first value over long periods of time. In- @ 
ternal resistance small; high and constant E. M. F. 


ing of seals or oozing of salts from the top. 
BURNLEY CARTRIDGE BATTERY. 


Cartridge or Porous Cups made of especially 
prepared paper. One-half the size and one-third 
the weight of other porous cups. 
be equal to any Sal-ammoniac battery made. 
cheapest battery now on the market. 


All patterns of tempered copper segments [mal 


alloy; finish andjtemper equaled by none. Exclu-{ 
sively used by some of the largest companiesjin & 


SORLEY STORAGE BATTERY. 


Licensees, from the Consolidated Electric Storage Co, of the Brush Patents. 
STORAGE BATTERIES AND AUTOM ATIC INSTRUMENTS. 


SPECIALTIES; Electric Lighting, Telephone, Signaling, Electrc plating, Street Cars, Electric Launches. 
PORTABLE BATTERIES for Phonographs, Dentists’ Use, Cautery Sets, Bank Vaults 


BASTERN BLECTRIC LIGHT & STORAGE BATTERY C0, 


ALFRED CLARKE, General Manager. 


LOWELL, MASS. 
cA F 


Port Chester Electric Co., 


PORT CHESTER, N. ¥- 


EDES BATTERY ZING 


We manufacture all kinds of Cast, Rolled and 
Zine Plate cut to dimensions; 


DY iV " hw" 


a 
send for prices, stating quantity. 
Established 1855. 


EDES MFG. CO., PLYMOUTH, MASS. 


STORAGE BATTERIES 


Rented, Recharged, Repaired. 
STORED ELECTRIC POWER SUPPLIED 


Portable Electric Lanterns. C. 
Lamps. a Lighting a 
ty. 


y 
THE STORAGE BATTERY SUPPLY COMPANY, 


239 East 27th Street, New York. 


H. LAMARCHE’S SONS, 
83 JOHN STREET, NEW YORK. 


Fuvest Quauiry Rops anp PLATES vor 
Batreriss, Erc. 











Battery ever made. In- 


yn the shelf. No burst- 


Guaranteed to 
The 


Send for Catalogue. 4 | 


free from defects; no faim 


Very Well Pleased, 





STILLWATER STREET RAILWAY Co., 


STILLWATER, Minn., April 24, 1894. 


GARTON-DANIELS ELECTRIC CO., Keokuk, lowa: 


enclose draft to cover invoice of March 
receipt in duplicate and return. We 


have passed through two severe storms, and your 


ed our dynamos all right. We always 


shut down betore, and are very well pleased. 


Yours truly, 
TILLWATER STREET RAILWAY Co., 
By W. M. HEwirt, Receiver. 


——_ 9 —__—— 


xperiment, But Get Our 


~ Prices and Circular. 


GARTON-DANIELS ELBGTRIG 60, 


KEOKUK, IA., U.S.A. 
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The Electrical World’s Directory of Engineers. 


M. Am. Inst. Elec. Eng., 
Electrical Engineer. 


WORCESTER, MASS. 


Electrical Machinery Designed, Plans, Specifications and Supervision of Electric Power, 
Railway and Lighting Plants. Central Stations rebuilt and put on a paying basis. 


— N. 5., 
Mechanical and Electrical Engineer, 
CUYAHOGA BUILDING, CLEVELAND, OHIO. 


New electrieal devices designed th t f ufacturi poses.  Esti- 
mates, plans, "upactiioalieda. Sapert Pacer oubarta, oe. = 
| ches B. J., M. Am Inst. of Elec. Eng. 3 
Consulting and Constructing Engineer 


SPECIALTY: Elevatea and Surface Electric Railways. 
565 ROOKERY, CHICAGO. 


SHLEY CO-OPERATIVE ENGINEERING CO., 
Engineers and Contractors, 


Manufacturers of Steam Specialties and Machinery. Machinery for Special Purposes 
Designed and Constructed. 


NEW YORK OFFICE, 136 LIBERTY ST. FACTORIES, HAWTHORNE, N. J. 


URNS, A, J., Mechanical and Electrical Engineer, 
COATES HOUSE, KANSAS CITY, MO. 


Construeting and Supervising Contractor for Complete Electric Lighting 
Plants, Electric Power Stations and Street Railway Construction and Equip- 
ment. Estimates, plans and specifications prepared and construction super- 


vised; tests and inspection. 
— - 
Consulting and Constructing Electrical Engineer, 
roor BETZ BUILDING, PHILADELPHIA, PA. 
Plans, Estimates, Specifications, Superintendence. 


— ALTON D., 

















EDWARD, 





LECTRICAL AND MECHANICAL ENGINEERING AND TRADING 
COMPANY, Engineers and Contractors 


for Complete Equipment of Electric Light, Railway and Power Systems of the 
best class. Estimates, specifications and plans prepared. 
39 CORTLANDT STREET, NEW YORK. 





= C.J., MM. E., 
Consulting Engineer 
Reports, Estimates amd Specifications. 
CENTRAL BUILDING, LIBERTY & WEST STS., NEW YORK. 





r= OWEN, 
Electrical Engineer and Contractor, 
620 RIALTO BUILDING, ST. LOUIS, MO. 


Electric Li ting, Mining and Transmission of Power, Power Distribution, Motor Appli 
donsand Raton ork. . = er 





UTCHINSON, CARY T., Ph. D., 
Consulting Electrical Engineer, 
POSTAL TELEGRAPH BUILDING, 253 BROADWAY, NEW YORK. 


ca MONTGOMERY H., 
Consulting Electrician, 


MARTIN BUILDING, UTICA, N. Y. 
Specialty: Designing Electrical Machinery and Apparatus. 





WARD & CO., 
Bulk Electrical Contractors. 


186 LIBERTY S&T., N. Y. CITY. 
Sole Licensees Leonard’s 3 Wire System. 


cRAE, A, L., S, D. Carver’) 
Consulting Electrical Engineer. 
: MISSOURI SCHOOL OF MINES, ROLLA, MO. 
Plans, ———- examinations and reports of electric railways, power, 
lighting and mining plants. 


EYER, JULIUS, C. E., Prussian Government Engineer, 
Late Chief Engineer of the Milwaukee Street Railway Company, of Milwaukee, 
Wis., and Electrical Engineer of the North American Company, of New 
York, Finances, Bp eae and construction of electric railways. mercial 
and technical repo on electrical properties. 
OFFICE, EDISON BUILDING, NEW YORK. 


ORSE, SHERBURNE, 
Electrical Engineer and Contractor, 


COLORADO BUILDING, ARKANSAS CITY, KANSAS. 
Figures furnished on Complete Lighting Systems, Wiring, Annunciators, Telephone System 
and Construction Work. Expert on Repairs and Installation of Machinery. 


EPPER & REGISTER, 


a H. 

















Electric Street Railways a Specialty. 
oe 
110 WILBUR STREET, CLEVELAND, OHIO. 


General Contractors. 
PROVIDENT BUILDING, FOURTH AND CHESTNUT STS., PHILADELPHIA, PA. 
WILLIANI C., 
Consulting Electrical Engineer, 
Plans, Specifications and Estimates prepared and Construction Supervised? Designing 
and Draughting a Specialty. 





A. C. EInstein, Tuomas V. HAtt, Joun A. Henry, 
President and Treasurer. Vice-President and Secretary. Supt. Electrical Const’s 


HE CONSOLIDATED ENGINEERING COMPANY, 
Electrical, Mechanical and Hydraulic Engineers. 
General Office, 821 PINE STREET, ST. LOUIS, MO. 
Chicago Office, 84 ADAMS STREET. CHAS. E. WILSON, Manager. 


sion, Estimates and Consultations. Contractors tor complere 


Plans, Specifications, ere 
Plants, Water Works, Telephone Exchanges, Ice-Making and Refrigerating Plants 


Electric Li 





HE LOUIS K. COPMSTOCK COPPANY, 


Electrical Engineers and Contractors, 
1437-38 MONADNOCK BLOCK, CHICAGO. 


AKEFIELD ELECTRICAL ENGINEERING CO., 
Contracting Engineers, 
NO. 731 READING TERMINAL BUILDING, PHILADELPHIA. 
Steam, Electric Light, Railway and Power Plants. Correspondence solicited. 


W HITE-CROSBY CO., 


Contracting Engineers, 
EQUITABLE BUILDING, BALTIMORE, MD. 
Branch Offices: 29 Broadway, New York. The Rookery, Chicago. 











ORGANIZED 1888. INCORPORATED 1891. 
OODBRIDGE & TURNER ENGINEERING CO., 


Electrical & Mechanical Engineers. 

Constructing and Supervising. Contractors for Complete Electric Lighting Plants, 
Electric Power Stations and Street Railway Construction and Equipment. Esti- 
mates, Plans and Specifications preared and Construction Supervised. 

TIMES BUILDING. 41 PARK ROW. NEW YORK. 


THE H. & V. W. DYNAMO ELECTRIC MACHINE. 


tng 


returned at our 6 


Cyanide of Potash. 
CELLULOID LAC 





No. 81 Liberty Stree 
Ew Ya » 





UERS 
TRIPOLI, CROCUS, ROUGE, VIENNA LIME AND POLISHING 
POLISHING MACHINERY, BUFFS AND FELT, LEATHER AND PAPER AND WOOD WHEELS. 
PATENT ACID DIPS, ACIDS, Ete., for the economical Cleaning of Metals. . 


Special attention to Export Orders. Correspondence solicited. 


THE HANSON & 


For NICKEL-PLATING, And all other Electro deposits. 


ELECTROTYPING, 
REFINING, Etc. 


Sizes No. 1 to No. 8, From $100 to $800. 


These Machines will be placed on 30 days’ trial with responsible parties, and not satisfactory can be 
xpense. 

—<— to be more powerful by 30 per cent. than any other Machine in the market at the same 

NICKEL.—We are the largest manufacturers in the world of 


pave Nickel Anodes, Salts, 


All grades for Electro-Plating, Refining, Steel Hardening. 
tented) AND VARNISHES For Metals, Paper, Wood, Etc. 
co SITIONS. 


AN WINKLE 60, 


219 & 221 Market 35 & 37 South Canal Street, 
NEWARK, N. J. CAGO. 



















xxxvi THE ELECTRICAL WORLD. ‘ JUNE 30, 1894. 


HARD TIMES PRICES. ——— 


Detroit Hlectrical Works’ 


Including Electric Light, Fire Alarm, Telegraph 
RCH ANDI SE and General Supply Goods of all kinds. Also 


9 Magnet, Weatherproof and other kinds of Wire. 




















— W RITE FOR PRICES. 


[ Please mention this paper in writing.] et WARFI ELD, Agent, Detroit, Mich. 


AMERICAN ARO EBRE CD, 





NEW YORK CARBON WORKS, “*<vscturess of- 
Carbon Plates, Carbon Cylinders and: Motor Brushes. 





SOLE MANUFACTURERS OF CARBON CYLINDERS en of Hard Fibre in Sheets, Rods, Tubes and Special 
UNDER HOLTZER PATENT. FOR ELECTRICAL PURPOSES. 
Colors; Red, Gray and Black. 
39 & 41 Cortlandt Street, Taylor Building, New York. Write for Catalogue and Prices. 








» Hart Flush Switches , 
| 5 and 10 Ampere Single Pole. C. = S. SPEGIALTI 
10 Ampere Three-Way. G.-S. Flush Double Push Switch. 


Single Pole— Double Pole Commuta- 





ES, 


ea, 









a 7 tion; 3-Wire, 14-Wire. 
Can be furnished with Lock 


and Key if desired, ¢.-S. Flush Key Switch. 


Single Pole—Double Pole—3-Wire. 











WRITE FOR CATALOGUE, ¢.-§. Flush Automatic Switch. 


Single Pole. 


HART & HEGEMAN MFG. CO. |qwe CUTTER ELECTRICAL & MFG. € 
HARTFORD. CONN. 27 SO. 11TH ST.. PHILADELPHIA, PA., U. S. A. 


WE ANNOUNCE ANOTHER CUT IN PRICES IN OUR 


ALTERNATING 4N0 CONTINUOUS CURRENT ARG LAMPS 


STANDARD AND ORNAMENTAL. 


a ee 


Send for Our Newry Discounts 


THE 





C. §. DblePush Switch. 








AND ALSO FOR 


REDUCED PRICE LIST ON THE CELEBRATED NURNBERG CARBONS. 


+ Doe + —— 


General Incandescent Arc Light Go., 


NEW YORE. 


169 Adams Street, 572 to 578 First Avenue, 


CHICACO. NEW: YORK, 
Ss; BERGMANN, President. : No, 2425, A.C. LAMP. 
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CUMMINGS & ENGELMAN CONDUIT: CO. 


DETROIT, MICH. 
Sole Owners (United:States) and Manufacturers of Cummings’ Patents 


Underground Trolley Railway Systems. “!- Long Distance Transportation of Power. 
UNDERGROUND CONDUITS USING BARE COPPER CONDUCTORS FOR ANY VOLTAGE. 








Solar Carbon “BRUSHES. Poacroen dt - ia hel Gla) 4 


Electric Light Carbons SOFT CORED and Solid. | REC.TAADE MARKS. | INGOTS, CASTINGS, WIRE, Sneer Ke 


THE PHOSPHOR BRONZE SMELTING (CO.LIMITED 
BATTERY CARBONE OF AGL, SHAPES: 2200 WASHINGTONAVE.PHILADELPHIA.PA 


SOLAR GARBON & MFG, 60,, “Sinan Pe.’ | | ORIGINAL MANUFACTURERS OF PHOSPHOR- 


BRONZE IN THE UNIFED Pala AND SOLE 


Lule _Maxers or ELEPHANT lila aot atl tsi 


SAL AMMONIAG 


(ELECTRIC BRAND) 


For Electrical Purposes. 


Guaranteed 98 /99°/, and free of lead and iron. 
If you want the best quality ask your dealer 
for this brand. Imported by 








STILWELL’S PATENT 


Feed-Water Purifier and Heater 


(HORIZONTAL STYLE.) 





Removes all Impurities. Entirely Prevents SCALE in Steam Boilers. 
CATALOGUE ON APPLICATION. 


THE STILWELL-BIERCE & SMITH- -VAILE CO., 
CHICAGO OFFICE: 63 S. Canal Street. A. KLIPSTEIN & COMPAN ,  XEW YORK.” 


SIRON CASTINGS FOR ELECTRICAL PURPOSES, 


TRON CASTINGS OF BEST QUALITY FOR STREET-CAR MOTOR GEARS. 


Also cooking for Dynamo Magnets of a . special mixture of iron which gives much 
fil better electrical results than ordinary castings.’ We make also small castings for 
Be electrical work, and iron castings, large and small, for all purposes, of the finest quality. 


Our Prices are Low. We Run Four Large Cupolas, Melting About 40 Tons Daily. 


CORRESPONDENCE Sar, ICITED. 


SESSIONS FOUNDRY CO.. BRISTOL, CONN, 
MOULDINGS 


For all kinds of Electrical Work. 
JOHNSON BROTHERS, 
45 Classon Ave., B’klyn. ; Broome St, N. Y. 


Send for illustrated sheet of mouldings kept 
in stock. 


—THE— A. T. SMITH’S 
Electric Lava Gas Tip for 


Multiple Lighting. 
SPILLMAN TROLLEY EAR.):“2:""- 
a and Halls. 


Motors from 1 to 6 Hi. P. 
Fan Motors, % to { H.P. 


A NEW CINCH ON TROLLEY WIRES. ocd heotee. 
, C. F. SPLITDORF, 


MANUFACTURER OF 


THE OHIO BRASS CO., Mansfield, 0, }isw7 sme Ws 


Electro-magnets, Telephone In- 
MANUFACTURERS OF duction Coils, Telephone Bobbins, 
Are Light Spools, and Bell Magnet 


Construction Material, Car Appliances, Line Devices.|*"") 


17-27 Vandewater St., New_York, 



























WRITE FOR DESCRIPTION AND PRICES TO 








‘ii See ee 





I" THE ELECTRICAL WORLD. 





DEAN BROTHERS’ 


Steam Pump Works, 


INDIANAPOLIS, IND. 


DUPLEX : 
PUMPS, 
SINGLE 
PUMPS, 
DEEP WELL 
PUMPS, 


Send for Cata- 


“a 








Electrical g Steam 
driven for every 


possible duty. 


The Stilwell-Bierce & Smith-Vaile Co., 
VYTON, 


CHICAGO OFFICE : 
EFFICIENT STEAM SEPARATORS. 


For Removing Entrained Water. 


_ Bighess ae Lowest Cost 

Easily connected, 
Readily cleaned, 
does not interfere 
with head-room, 
Stands high press 


ure. 
SAFETY STEAM 
RECEIVERS 





moe SRI, 


Prevent Wrecking of Engines. 
Send for circulars and prices. 


J. A. SERRELL, 39 Cortlandt St., New York. 





LUNKENHETMER’S 
PLAIN BRASS 


Grease Cup 


Fills the bill wherever an efficient and 
economical cup is wanted. Feed not 
affected by jarring; also provided witha 
spring lock arrangement to prevent cap 
from jarring off. One turn of the cap 
supplies enough grease for a day ortwo. 















Made in six sizes, holding from \& to 6 
ounces. 
Over 1,500,000 in actual use and giving 





entire satisfaction. Once used, always 
used. 

Our catalogue of modern Steam 
Specialties sent gratis uponrequest. All 
our goods bar our name, and are for 
sale by lead ng dealers everywhere. 









The Lunkenheimer Co., 


CINCINNATI, O., U.S. A. 








63 S. Danal Street. 


Cable Supporter 
OR HANGER 


For Aeriel, Tele- 
phone, Telegraph 
and Electric 


CABLES. 


Made in Brass. 
Zinc or Iron. 
Send for de- 

scriptive circular. 


0.N. Bender & Co. 


P.O. Box 1541. 102 Orange St., Providence, B. 1. 


CEDAR POLES, 


Railway Ties and Posts. 





{fin want of Poles, Ties and Posts, save 


money by getting our prices. 


W. GC. STERLING & SOK, 


MONROE, MICH. 
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Telephones, Medical Batteries and Supplies. 


Business Furniture for Business Men. 
CHAIRS, DESKS, TABLES. 


THE OFFICE FURNITURE AND SUPPLY 60., °’ *“ci'wron. onto.” 


J. B. CROUSE, President, Formerly V. Pres’t ot Standard Carbon Co. of Cleveland, 9. 
H. A. TREMAINE, Secretary and Treasurer, Formerly Supt. ot the Standard Car- 
bon Co., of Cleveland, O. 


T#e GROUSE-TREMAINE CARBON CO, 


FOSTORIA, OHIO. 
——MANUFACTURERS OF — 


HIGH GRADE ELECTRIC LIGHT CARBONS, 
Motor Brushes and Battery Material. 
We are Pioneers in the Business and Intend to Remain in It. 


When in want of a nice smooth-burning carbon try 
our make. 


J. G. BRILL COMPAM, Philadelphia, Pa, 


Office Supplies of Every Description. 








Electric Cars. Cable Cars, Passenger Coaches, Mining Cars. 


Brill Rigid Independent Trucks, amd } ror ELECTRIC CARS. 
“Kureka” Maximum Traction Trucks.) 


Electric Snow Plows and Sweepers. 


Works situated at62d and Woodland Ave.,on lineofPenna. R.R.and B.&O.R.K, 


Western Office, PHENIX BUILDINC, CHICACO. 





THE ee ELECTRIC DATE AND TIME STAMP 






PERFECT, COMPLETE, 
NEAT AND DURABLE. ‘SPECIALTY COMPANY. 


Lamps, Motors and General | 


Received the Only Award for Time Stamps at the World’s Fair. 


| AUTOMATIC ELECTRICAL 


SEND FOR CATALOGUE. AUTOMATIC 
Agents’ Territories Now Being | TIME 
Assigned. 
ereereeer STAMPS, 





Electric Supplies. 186 LIBERTY STREET, N.Y, 
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THE FUEL EGONOMIZER co., 


Matteawan, 
Sole Makers in the United States of 


Green's Improved Patent Fuel Beonomizer. 


Electric Plants IN USE OR UNDER CONSTRUCTION Using Our Economizer: 


ry ale beattel stellt 





arragansett Electric Light Co., Providence, R. I. - . - 600 H. P. 
Citizens’ Electric Light, Heat and Power Co., Lancaster, Pa, 600 H. P. 
Oakland Gas Light and Heat Co., Oakland, Cal. : - - 700 H. P. 
Brooklyn City R. R. Co., Brooklyn, i - - - 12,000 H. P. 
Montreal Street R. R. Ga: Montreal, P. Q. - - : - 3,00c H. P. 
Union R. R, Co., Providence, Re I. - - - - - 2,000 H. P. 

cuth Chicago City R. R. Co., Chicago, Ill - - - - goo H. P. 

crre Haute Street R. R. Co., ‘Terre Haute, - - - aso rs. P. 

ake Cities R. R. Co., Michigan City. - * " ’ 150 H. P. 

Head Office and Works, MATTEAWAN, N. Y. 





BOSTON 


GEAR WORKS. 

j 36 Hartford St., Boston, 
Mass. 

Headquarters for Gears. 
Book on Gears, 170 Illustrations, $1 
Job Gea Cutting of all onan Spur 
Bevel, Spiral, Ratchet, Worm, Rack 
Elliptic, ndex pues, ete. Very one 
or large. d for 1} Catalogu 
1,100 sizes ofc Gears ; 80 illustrations 
Try our Noiseless Fiberoid GEARS. 


The Vacuum Feed Water Heater 
and Purifier, the Webster Sepa- 








rator, and Williames Vacuum Sys- 
tem of Steam Heating, are sold by 


us under guarantee to effect a sav- 


ing in fuel and water, which is fully Patent 


set forth in certain catalogues that 


= We send upon application. . . . ; Damper 


@ Warren Webster & Co,, Regulator Foot Power Lathes 


tll mga 7 te ete ll Is Simple in ‘ Por Electrica) 
and Experi- 


Construction, 
Reliable, and 
Close-working. mental work. 
( ’ change the mo- For G ll- 
i f f 
Gantiom Wo the tliat tn veiction ot smiths and Tool Makers. For 
re General Machine Sup Work. 
i ,200 High grade tools; elegant in ote. 
- superior inconstruction. The best foot 
IN DAILY USE. power lathes made, and quality con- 
MANUFACTURED BY THE sidered the cheapest. Send for cata- 
D'ESTE & SEELEY CO., ‘ogue and prices. 
3 272 racecntstvesen: $1 W.F, & JOHN BARNES CO,, 


RS 
LADELPHIA New York: 109 Libetty St. 
Ret \ <=. SS SSe Chicago: a18 Lake St @. | 216 RUBY ST., ROCKFORD, ILL 
r \ é diay eS THE CARVIN MACHINE CO., 


ST PAUL. - Laight & Canal Streets, New York Agents. 
Wor NEW is NEW BRUNSWICK, Nu. 











: - - 





«MAIN Orrice% 








The Cleveland Machine Screw Co., 


CLEVELAND, OHIO, U.S. A., 






© Thi 
NY, FEweE 
i Hewark | | 


AUTOMATIC, 





Manufacture Automatic Screw Machines and 
Screw Machine Product of Every 
Description. 


ndensingsy? 
TyBULAR ne 












Thousands of sets of C 


by unsteady power can be con- 
trolled by a — automati- 
caily or by h 

For infermnmons send for Cata- 


logue. 
—ADDRESS— 


Evans Friction Cone Co., 


85 Water Street, 


Transmitting from 1 to 100 h. p. Boston, Mass. 


Ud RHOADS LEATHER BELT PRESERVER. 


a J ERHOADS 8 SONS Gz . 


3 ri oan a ee 
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eae Rotter 
Efficient Wades 
Electric Pumps 


Better for every service. 

Triplex Electric Mill Pumps 
Triplex Electric Mine Pumps 
Triplex Electric House Pumps 


Triplex Electric Elevator Pumps 
Triplex Electric Water Works Pumps 


unequaled for efficiency, economy and 
durability. We mail, on request, a special 
catalogue illustrating various applications of 
these pumps. 


THE GOULDS MANUFACTURING CO., 


Manufacturers of PUMPS ane HYDRAULIC MACHINERY, 
Works & Main Offices : Seneca Falls,N Y..U S A. Wereroome : 16 Murray St., New York City, 
Or Branch Agency—TOB sR €O., 92 a b Canal Bt., Chicago. 1, 

SMITH & WINCHESTER (0., 190 87 We a 11 St , Boston, Bass. Sonannasivres St2 4314 Market: ¢.. Sen Francises, Cal. 

B.Q@ NBLSON BFE. €O., Kighth & 81, Charles Sircets, St. Loals, Me. L. M. BATES, 321 Vine Sirtet, 





PeVVSSSSSSSSSVesesesesseses 


The Billings Hand Vise 


THE BEST VISE FOR LINEMEN 





Drop Forged from Bar Steel 
interchangeable Parts Parallel Jaws 
Hardened by Special Process 


The Billings & Spencer Co., Hartford, Conn. 
Drop Forgings of Every Description 
OOOO 88OOOSOSSSS8SSSSO588S8888O81 
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— ewes Evans Friction Cone Patleys. 


leys in n operation faving machin - 

require a variable ep°e4d 
while ee and machinery ™® 
quiring steady speed whendriv®2 


JUNE 30, 1894. 


er. 








JOHN H.Mo GOWAN 





BRANCH OFFICE, 1425 MAIN ST., RICHMOND. VA. 


M. TF. DAVIDSON 
STEAM PUMPS 


—— AND-— 


CONDENSERS. 


48-53 Keap St., Brooklyn, N. Y. 
Branches: 77 Liberty St., N. z. so Oliver St., Boston. 


TAYLOR ENCINE cO., 


CHAMBERSBURG, PA. 


{utomatic Engines, 


Simple and Compound, 
Horizontal and Vertical. 








Branch Offices: 


165 Washington St., New York. 
* W. Randolph St., Chicago, Ill. 
8 N.- 7th St., Philadelphia, Pa. 
Lod First Ave., ae Pa. 

9 Race St., Cincinnati, 





77 Haverhill St., Boston, "teen. 


STEAM 


r: CLIMAX” og 


sLER 


The Only Boiler ot Tested at the World's! 
Columbian Exposition. (y 

Now in Successful Operation in More’ Se 
than 50 Electric Railway and Light- 
ing Stations. 


MANUFACTURED BY 


CLONBROCK 


Steam Boiler Works, 


240 Lorraine St., BROOKLYN, N. Y.: ° 


THE PECK BOILER 


Combines the good oper- 
ative qualities of both 
water tube and shell 
boilers, and exceeds both 
in economy, efficiency, 
steadiness, control in action 
and in durability. 


ESPECIALLY ADAPTED fe 
FOR LARGE PLANTS. } 





All wrought metal. Rapid § 
movement of all water in a 4 
continuous circuit. ne 
uniform somperazare (heat -& 
out boiler and drum Dry 
Steam even under extreme 6 
forcing. Sizes 12 to UU h. p. 


MANUFACTURED BY 
STEARNS MFG. CO. 
ERIE, PA. 


For full particulars and Cata- 
logues, address, 


C. C. PECK, 





39 State St., eect N. Y, 
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“BALL ENCINE CO.. 


ERIE, PA. 
Improved Heavy Duty Engines for Electric 
Lighting and Railways. 


<i ) . as F. —- DIRECT CONNECTED AND BELT DRIVEN. —— 
== _ ~& — J. W. PARKER & CO., General Agents, 


30 Cortlandt St., New York City. 
Chicago Office: 506 The Rookery. 


|THE STIRLING "*75; 


TUBE 
SAPETY BOILER. 
THE STIRLING CO., 


General Offices, 


Pullman Building, Chicago, Ill. 














620 Atlantic Ave., Boston, Mass. 


126 Liberty St., New York. 


THE PRATT & WHITNEY GO, Hartford, Coun, 


MANUFACTURE 


DROP HAMMERS, 


Trimming Presses, For; ging and Trimmin 
Dies, Die Sinking Machines, Hand Bolt 


Heading Machines, Lathes, owt age 

aud Milling Machines for Tool Ma ing, Brass 

Finishing Sachines, 1 apt Dies, Reamers, AND 
es, 


Gauges, Boile r Plate oon Milling Cutters, 
Renshaw’s Ratchet Drill, Combination Lathe 


Chucks. For Steam, Water, Gas, Ammonia, Ete. 


Ask for Small Tool Cataloguc. 


eee 
The Buckeye Automatic Cut-Off Engines. 
ane desire ve ae special attention 2, new 
, ronze Seat Valves for Superheated and High-Press- 
ADAPTED TO ELECTRIC SERVICE, ure Steam. These are especially adapted for Blectric 
Plants which are carrying a steam pressure of 125 Ibs. 
and upward. 
The GENUINE CHAPMAN VALVES in all cases 
will bear our name in full, either rolled in or cast 
upon the shells, and also our trade-mark and mono- 


gram. 
SEND FOR SPECIAL CIRCULAR, 


Cuyahoga Building, Cleveland. 


CHAPMAN VALVE MAN'’G 60,, 


MANUFACTURERS OF 














General Office and Works, Indian Urchard, Mass. 
Treasurer’s Office, 72 Kilby St., Boston, Mass. 
Chicago Salesroom, 14 North Canal St. 
New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey & Co., 810 North 2d St. 





Slow Speed Medium Speed and ub Speee Tt Compound and Triple Expansion Engines 
HIG RESSUR ILERS. 
Complete Steam Power r .nts of Highest Attainable Efficiency. 


Appress BUCKEYE ENGINE CO., 5 Franklin Avenue, Salem, Ohio. 


FITCHBURG STEAM ENGINE COMPANY, 


Fitchburg Mass. 


| 
J ip COMPLETE 


ELECTRIC LIGHT STEAM PLANTS, 


COMPRISING 
Engines, Boilers, Foundations, Stack, Pump, Heater, 
injector, Shafting and Pulleys. 
HANDED OVER TO CUSTOMERS RUNNING, 


One Responsibility for All. 
And Absolute Satisfaction Guaranteed. 
The Best High-Speed Engine Built {| FOR DRIVING 
The Best Low-Speed Engine Built DYNAMOS, 
Send for Estimates and Catalogue No. 313. 


= We bere fitted up stations ALL OVER THE COUN- 
TRY =. Snaines of from 15 to 650 Horse 
: r to which we can refer. 

WE CLAIM i “Econedsy of Fuel, Simplicity, Abso- 
lute Regulation, Great Durability, Little Atten- 
tion Requlred. 

Compound Cendensing High and Low Spee. 
Engines. 


" NEW YORK OFFICE: 136 Liberty St. 

PHILADELPHIA OFFIOH: Mutual Life Building, 
1001 Chestnut St. 

CHICAGO OFFICE: 85 Dearborn St. 
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RECORDING WATTMETE 
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ACCURATE NOT. 
UNDER AFFECTED BY 
ALL FREQUENCY 
VARIATIONS OF OF 
PRESSURE. ALTERNATIONS. 
—__ on 
Direct or Alternating Lighting Circuits, 
or 


Arc Light, Railway or Stationary Motor Circuits. 


THE IDEAL METER. 


DIRECT READINC. } 


Accurate on One Lamp. Accurate on Full Load. Slow Speed and Long Life, 
ENERCY Consumed in Operation so SMALL as to be PRACTICALLY NECLICIBLE. 
Applicable to Station Switchboards. Measuring Entire Output, Primary, Three Wire or Railway. 





The only Meter constructed to satisfy the requirements of Electrical . 
Plants of every description. Y 
ARC CIRCUIT METERS for measurement of station output. 


NEW ARC CIRCUIT METERS for commercial use, 4 and 8 light. 
PORTABLE METERS FOR TESTING STREET CARS, accurate under severe jar. 
TYPES. Large Meters for Measurement of Station Output in sizes up to 8,000 


amperes, invaluable for Railway Work. 





CARPENTER ENAMEL RHEOSTATS. 


GENERAL ELECTRIC COMPANY, 


PRINCIPAL SALES OFFICES: 
MAIN OFFICE, SCHENECTADY, N. Y. 





Boston, Mass., 180 wre St. Atlanta, Ge. Gooltebts f Building. St. Louis, Me., Welawst ht Building. 
New York, N, ts 4 Broad St. Cincinna 2 08 . Fou St. Dallas, "Tex., Cor. Fie de and Main S 
Syracuse, N 4444 West Fayette te St. Cleveland, 510 ahoga Building. Denver, Co Colo., Masonic ic Temple. 
Buffalo, N. “erie 2 Count Savings Bank Building. Chica go, til. yo cuheeel nock Building. San Francisco, Cal., 15 First St 
Philadel iedelphia, Pa t. Omaha, Ne , 309 South St. St. Paul, Minn., 403 Sibley St. 
425 Wood St. eo City, Mo., New York Life Bidg Helena, Mont., Electric Building. 
Balti wh +m 227 BE. German St. Seattle, Wash., Bailey Building. Portland, Ore., Front & Aaheay Sts. 


For all sane: | eee the UNITED STATES and CANADA: THOMSON-HODSTON eee ren aL ELECTRIC CO.. SCHENECTADY, N.Y., 
44 BROAD ST., NEW YORK. FOR CANADA: CANADIAN GENERAL’ ELECTRIC CO., LTD., TORONTO, CAN, 





PRESSES, VALVES, FITTINGS, DIES, Ere., 
Hydraulic Lifting Jacks, Polishing Machinery. 


WATSON & STILLMAN, 204, 206, 208, 210 &. aaa St., N. ¥. 
SEND FoR CATALOGUE FEF. 


The Eitch Perfect Battery 


AND PERFECT BATTERY EXCITANT. 
The Be ie Does Cell im Existence. The first and only 










NO OUTSIDE VALVE GEAR. 


Adapted for All Purposes. 











Battery with noe Depsinecees: ee ae ane One: 
the zinc 3nd which the Clean- . 
Monee -, Low Int 1 Resistance For Illustrated Catalogue Address 
iba ation, Seiex | ik eration ana long Life. poo an 






| The A. S. CAMERON 
- Steam Pump Works, 


Foot of East 22d St., New York. 





GALVANO-FARADIC MANUFACTURING CO., 
Fourth Ave., New Vork, 


Manufacturers of ac buna Electrical Instruments for Medical ee 
(Established in 1870.) Surgical Use = 3 


THE BRUSH FLECTRIC Co. 


CLEVELAND, OHIO. 
INCANDESCENT LIGHTING. APPARATUS. 


Machines of 150 Light Capacity. 
sé ‘6 250 66 sé 
sé ‘6 400 * +6 
‘6 66 600 ‘6 ‘6 2 
oe ee 
sé sé 2,000 sé et 




























‘ Arc Lighting Apparatus. _ Arc Lamps, All Styles. 


/ 
} Agencies in all large cities. 
. The Russell & Officer Electricul Construction Co., Denver, Col. 
Bagnall & Hilles, Yokohoma, Japan. 













radically from any ot! 
customers is given 
United States Circuit Court, in 
againat the Edis« n patent. 
ELECTRIC CoO. 
ARE MADE BY THE 
small motors. 
blades, $1.00. 
2H, P. Fully equipped with new and improved machinery, our facilities for manufacturing are second to none. 


ufactured and yields Jonger life at 
decision of Jud Ricks, of the 
The BUCKEYE 
INCANDESCENT LAMPS, moninock Bie, CHICAGO. 
PORTER STANDARD MOTOR CoO., 
PRICE LIST.—MOTORS;: No. 1, $3 00; No. 2, $5.00; No. do. 4s $12:00; No. 5, $85.00:' No. 10, 
Guaranteed the most efficient battery motors in the market for rnnning Fans, Dental Drills, Sewing Ma- 
PORTER STANDARD MOTOR COMPANY, 


Sita arene nnreeemeeetndennemneimmemmememmenemeninnnementieneinemneneminmmieneetimnindenetemmeninemmiinnemerierennnniamaoneieneniennmnenedmnnnieimemesnnienminemenammnnmnineiamennteenmenmnnmnenensen eanesenmemmnsennnssemnneninarmnndanammenmnmmstammemennesiemenienteenianaimmendeinadensteamemmenneeesemmannnnnnemenmentnsemeneienmmenanentaientatinatsteniametebmimeniaiectaniatentatteaanerenmeamneetiinitliniiatimne temanine tebeuenaemestanteienmeieniaieiimad mmmmenniamenmmmmmaaameaamnantne 
ue Buckeye filament differs 
her man- 
full candie power. Immunity to 
; x by the recent 
favor of the Ruckeye lamp and 
o6 + on 
e Origina orter Standar OES: e 
! Under the personal supervision of M. D. PORTER, the pioneer manufacturer of 
0.00; 
$15.00; No. rz, $25.00. FANS: . 4-inch, Shhadee 35¢.; 5-inch, ice: soc. 8. Ta. 6 blades, 75c.; 10-inch, 6 
chines and other light machinery. Every Motor Warranted. We also make power motors trom % to 
OFFICE, 35 meen Ar, NEW YORK, 













*~ , 
rae Se ; 
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DwAY. Sai PORE: a, M, Ams, last M. B. | stin nda a. Sp cit a a ar sea Ave, 


r |ELEGTRICAL GOODS. 


a Bells, Bronze Push and Wood Push Buttons, Window and Door Springs 
: Floor wy Switches, etc. 8S jes in Brass, Castings or Sheet M Metal. 
7 Stamping, etc. Electroplatiag, id, Silver, Nickel and Brass. Write us 
for prices on Wood Box pod and Wood Push Buttons. Prices down—way 
down. Give usa trial. Satisfaction guaranteed. Small Wire Articles. 


WHITING NOVELTY MFC. CoO., 


pe W YORK, BRASS GOODS. —_©-5. WHITING, Gen. Man. = ABERDEEN, MD.| DIE CO.. PAWTUCKET, R. 1. 


‘GENERATORS: MOTORS 


BELTED OR DIRECT CONNECTED, FROM 1-2 H. P. UPWARDS. 
And of any capacity. All Apparatus Guaranteed as Represented. 


THE EDDY ELECTRIC MANUFACTURING COMPANY, WINDSOR, CONN. 















































. To Those e Interested in or Using Valves ; . THE PACKARD a bry Wecuam of 2012 in. guaranteed. Three agen tn stock 
¢ have m mprovem t = acture o in = Sal 3 iw; ape 1s > 
i egemncenn tere ace Jeet PUMES NORMAN HUBBARD: Wire see, 


i : Be octal manufacture ONE GRA OF VALVE ONLY, suitable for high 
be ye prrnadem Discs used, tn these Valves are guitaictormigner tow! QUICK BREAK KNIFE SWITCHES 


NEW YORK. BOSTON Auto. Time avn for Window Lights; Pendant Lamp Adjusters; Auto-Flectric Ventilators 
8 BROS, CHICAGO. PHILADELPHIA Auto-Electric Door ee ro and 20 Ampere Flush Switches; Halt Reflectors; Wireman’s 
Mechanical Figuring ire Gauge; Miller’s Tempered Copper Segment. 


THE BROOKS MILLER ELECTRIC WORKS, No. 4 North 5th St., Philadelphia, Pa. 


TypewriteR|De Mott Motors. 











‘Se ae ae ee a 
cheap J. JONES & SON, 








67 CORTLANDT STREET, - NEW YorRK At 

You cannot afford to buy a machine un- j 
til you have given THE BROOKS the 
careful examination it merits. Agents 
wanted in every city. Circulars and full e 
particulars upon application - + - Manufacturers of good machinery 
The BROOKS TYPEWRITER CO. when in the market for steel sheets 

Sele Agents for the U. 8. of highest quality for electrical re- 
291 Broadway - = . NEW YORK quirements should address apoLio 

rron & STEEL CO PITTSBURGH PENNSYL- 
KNAPP’S vant 


BATTER 


MOTORS, WESTON ENCINEs 
HIGH PRESSURE BOLLERS. 
No. 1, 1to 4 volts, oem on. COMPLETE POWER PLANTS. > LN 


No. ry lto 6 volts, 
No. 3: 4 to 10 volte, gute. iotn: fan $150. Estimates and Drawings Submitted. 


Fan Guard for No: 3 WESTON ENGINE CO., 
BUY Now! PAINTED 2081. N. ¥. 
KNAPP ELECTRIC AND NOVELTY CO., [7 uee Meee oO. ck Clty. 


7 Ww St., N Tork. HOME MeN ve’ RUSSELL CO. 
a arren » New Yor 82 @B8., Ohi TL. cr 


WESTON ELECTRICAL INSTRUMENT CO.,|"sesseis Sse 


114 to 120 William St., Newark, N. J., U.S. A. MACNETO 


Weston standard) WAT CHMAN’S 












ILLUMINATED DIAL 


2 a 
Station Voltmeters and Millivolt- 
meters, 
Instruments. Miammeters, “Wen tre 
ier serge Sp wereatess : 
ents are ors, ernating 
; the 8 and Direct Current Cir- 
pete tecele and are just cuits. Pemenpeiere 
eee ne 5 ue portable intu| LATEST PRICES. 
ore, but are much siandarde throughout thel and all spbitenti Peper mation cn 
‘ Our § i-Portabl application. 
“pee i’ Laboratory ‘Stand- 
ae ard Voltmeters mee Am 
vely ahi ields the in- Pei ae 
/ ing influences of external liable, absolute standards rds The Holtzer-Cabot Elec, Co., 
fields. for Laboratory use 





Sects 92 Franklin 8t., 


| Catalogue Westo hasan ties rrespondence Solicited . BOSTON, MASS, 
Wate be Hew Dial Se & NEW YORK OFFICE: 114 LIBERTY ST. 















ee ag re 


7 sr iM a St. sentence are: mae ay som ac hg nis sep asa “8 Geni Hh aytttgptine = a5 PN cg, ia alm ngage esate ah ptigaitlerageters: eA ID 2 





